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Executive S m a r y  
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1 

This report contains information pertaining to environmental activities conducted diuing 
calendar year 1992 at and near the inactive uraniUm millsite in Monticello, Utah. It has 
been prepared in accordance with the requirements of U.S. Department of Energy 
(DOE) Order 5400.1 and supplemental information received from DOE Headquarters. 
Monitoring and report preparation were performed by RUST Geotech Inc., the DOE 
contractor for the Grand Junction Projects office facility in Grand Junction, Colorado. 

Environmental activities conducted at the Monticello Mill Tailings Site (MMTS) during 
1992 included those associated with remedial action and compliance monitoring. 
Compliance monitoring consisted of both radiological and nonradiological monitoring of 
air, surface water, and ground water. 

Remedial action activities conducted were primarily those concerned with 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCIA) 
requirements. The Final Remedial Design Work Plan (Chem-Nuclear Geotech, 
Inc. 1992a) for the design of the remedial action at the millsite was submitted to the U.S. 
Environmental Protection Agency (EPA) and state of Utah in January. Designs for the 
individual phases of remedial action also were prepared in 1992 according to 
requirements identified in the MMTS Record of Decision (DOE 1990). In November, 
the Operable Unit IIl (surface and ground water) remedial investigation was begun. 
Monitoring wells were installed upgradient of the millsite to assess background water- 
quality conditions, and downgradient wells were installed east of the millsite to assess the 
extent of contaminant migration. 

Radiological and nonradiological air monitoring at the MMTS included measurements of 
atmospheric radon, particulate matter, and gamma radiation. Atmospheric radon 
concentration was measured at eight locations off the millsite and two locations on the 
millsite boundary. During 1992, two of the off-site and both of the site-boundary 
locations had radon concentrations exceeding the EPA standard for .atmospheric radon. 
These results are consistent with analytical results from previous years. The effective 
-dose equivalent (EDE) to the maximally exposed individual near the millsite was 
calculated as 52 millirems per year (mrem/y-r), exclusive of background. This dose, 
which included radon, air particulate, and gamma source terms, was below the DOE 
standard of 100 mrem/yr above background. 

Air particulate monitoring for radiological and nonradiological constituents was 
conducted at one location on and two locations off the millsite with high-volume 
particulate samplers. The maximum airborne concentrations of radium-226, thorium-230, 
and total uranium at all locations were several orders of magnitude below the regulatory 
limits specified by DOE Order 5400.5. In addition, the EPA standards of 50 micrograms 
per cubic meter (pg/m3) (annual arithmetic mean) and1 150 pg/m3 (24-hour average) for 
acceptable levels of particulate matter smaller than or equal to 10 microns were not 
exceeded at any location. 

xi 



Gamma radiation was monitored at eight locations on and five locations off the millsite. 
Four of the on-site monitoring locations yielded gamma radiation levels above the DOE 
standard of 100 mrem/yr (above background), whereas all off-site locations yielded levels 
well below the standard. 

Surface water monitoring included water quality measurements within Montezuma 
Creek. This perennial creek, which flows through the millsite property, has frequently 
contained contaminants at levels exceeding state of Utah surface-water standards as far 
as 3 to 5 kilometers (2 to 3 miles) downstream of the property. Some contamination in 
the creek results from discharge of the contaminated alluvial aquifer beneath the 
millsite. During 1992, maximum levels of selenium; gross alpha, gross beta, total 
dissolved solids, and iron exceeded their respective state standards in one or more 
samples collected from upstream, on-site, and downstream (with respect to the millsite) 
locations. Montema Creek is used for both irrigation and livestock watering in the 
vicinity of the millsite. 

Ground-water monitoring was conducted for two aquifers underlying the millsite - a 
shallow, alluvial aquifer and a deeper, Burro Canyon aquifer. The shallow aquifer is 
contaminated by leached products of uranium mill tailings. During 1992, Uranium Mill 
Tailings Radiation Control Act and state of Utah ground-water standards for arsenic, 
barium, nitrate, chromium, lead, selenium, molybdenum, uranium-234 and -238, gross 
alpha particle activity, and radium-226 and -228 were exceeded in one or more alluvial 
wells. One sample collected from a Burro Canyon well on the millsite contained 
uranium concentrations and1 gross alpha particle activities above their respective 
federal/state standards. This well will continue to be sampled to determine if the 
presence of these constituents was anomalous or if the measurements represented 
contamination in the aquifer. All other samples from Burro Canyon wells contained 
constituent concentrations below federal/state standards. 



Introduction 

The Monticello Mill Tailings Site (PUIMplS), located in San Juan County, Utah, 
comprises several tracts of land, including the Monticello millsite, the South Site 
(Figure l), and 25 peripheral properties adjacent to the millsite. The U.S. Department 
of Energy (DOE) owns the former two tracts and several of the peripheral properties. 
Other individuals or entities own the remaining peripheral properties. Uranium mill 
tailings and by-product materials produced during early mill operations contaminate the 
millsite and peripheral properties. Once these tailings and contaminated materials are 
removed under remedial action, they will be permanently stored in a repository located 
on the South Site. 

The millsite itself is a 31.6-hectare (78-acre) tract of land located within the City limits of 
Monticello. No residences are located within the millsite boundary, but residences are 
adjacent to the north, south, and east edges of the millsite. In 1990, the population of 
Monticello was 1,838. 

Geographically, the millsite is located in the valley of Montezuma Creek, a perennial 
stream that flows from west to east through the center of the miBsite. Alluvium and 
sedimentary rocks underlie the property. The surrounding land is used for residences, 
farming/ranchg, and recreation (e.g., camping, hiking, and hunting). 

The Vanadium Corporation of America (VCA) constructed the mill in 1942 with funds 
from the Defense Plant Corporation. Initially, the VCA processed vanadium, but from 
1943 to 1944, the VCA processed a uranium-vanadium sludge for the Manhattan 
Engineer District (MED). After milling operations by the VCA ceased in 1944, the mill 
was leased1 from 1945 to 1946 to continue the production of uranium-vanadium sludge 
for MED. The U.S. Atomic Energy Commission purchased the millsite in 1948. 
Uranium milling began in September 1949 and continued to January 1960 when the mill 
was permanently closed. At that time, part of the land1 was transferredl to the Bureau of 
Land Management. This land was returned to the DOE in 1990, and the DOE now 
owns and manages this returned parcel along with the remainder of the millsite. 

The mill area covers approximately 4 hectares (10 acres), and the tailings impoundment 
area covers 27.6 hectares (68 acres). None of the original mill buildings remain (except 
for a maintenance shed), but contaminatedl foundations and scrap materials are buried 
on site. ?€'he tailings impoundment area contains an estimated 1,019,000 cubic meters 
(1,350,000 cubic yards) of tailings and contaminated soil in four discrete piles (Figure 2). 
An additional 204,000 cubic meters (270,000 cubic yards) of contaminated material is 
present on adjacent open lands (Marutzky and others 1985). 

Prior to 1955, the environmental problems receiving attention at the millsite arose from 
the salt roast procedure used to enhance vanadium recovery. Along with chlorine and 
hydrogen chloride gas, an average of nearly 1,182 kilograms (2,600 pounds) of dust 
containing 0.363 percent uranium oxide and 1.52 percent vanadium pentoxide escaped 
daily through the roaster stack (Allen and Klemenic 1954). The mill operator verified 
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Figure 2. Radiological Contamination Map of the Monticello Millsite 



corrosion of wire fences, clotheslines, and galvanized roofs in response to complaints 
from local residents. 

Liquid effluent from the salt roast/carbonate leach plant (which contained substantial 
concentrations of chloride, sulfate, carbonate, bicarbonate, sodium, andl other dissolved 
species) was released into Monte- Creek. Release of radium-226 was of special 
concern; soluble radium activity in Montezuma Creek was measured at 160 picocuries 
per liter @Ci/L). It was also recognized that the suspended solids contained 
considerable radium activity and that dry tailings were being washed1 into the creek 
(Whitman and Beverly 1958). 

During milling operations, the tailings were usually moist and erosion by wind was 
minimal. Witthin a year after shutdown, however, the tailings dams and1 surfaces of the 
tailings piles dried out, and tailings sand began to migrate as dunes. Erosion by water 
also became a problem. Several cleanup activities conducted by the U.S. Atomic Energy 
Commission after mill closure substantially stabilized the area but did not eliminate 
water contamination. Extensive studies (Lennemann 1956, George 1958, George 1959, 
Whitman and Beverly 1958, UNC Geotech 1990) conducted at the millsite demonstrate 
that all four tailings piles contribute to the contamination of ground water and surface 
water, both on and off site. Currently, the contaminated ground water is not used for 
any purpose, and M o n t e m a  Creek water is used for livestock watering and irrigation 
downstream of the millsite. 

Responsibility for the administration, maintenance, and environmental monitoring of the 
inactive millsite and tailings area resides with the DOE Grand Junction Projects Office 
(GJPO). RUST Geotech Inc. (Geotech), the prime contractor for the DOE-GJPO, 
performs the environmental monitoring at the millsite. The site was accepted into the 
Surplus Facilities Management Program in 1980. Under this program, the chief objective 
was to minimize potential health hazards to the public and environment that were 
associated with the tailings at the millsite. To provide a basis for making decisions 
regarding the remediation of the site, an environmental and engineering characterization 
was completed and1 documented in the Monticello Remedial Action Project Site AnaZyszk 
Report (Abramiuk and others 1984). In addition, the Final Remedial 
Investigation/Feasibility Study -Environmental Assessment for the Monticello, Utah, 
Uranium MiII Tailings Site ( RI/FS-EA) (UNC Geotech 1990) report was finalized in 
March 1990, and the Monticello Mill Tailings Site-Declaration for the Record of Decision 
and Record of Decision Summary (DOE 1990) was approved by the U.S. Environmental 
Protection Agency (EPA), state of Utah, and DOE in September 1990. 

The Record of Decision (DOE 1990) describes selected remedial actions for two of the 
three operable units (OUs) encompassed by the MMTS and1 summarizes the extent of 
contamination in the third OU. OU I addresses excavation of uranium mill tailings and 
other by-product materials from the millsite and their containment in a permanent 
repository on the South Site. Excavation of radioactively contaminated soils and by- 
product materials from properties peripheral to the millsite is addressed by OU II. 
Collectively, the remedial actions for OU I and OU I1 are referred to as the Monticello 
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Remedial Action Project (MRAP). Remedial action for OU I& which addresses ground 
water and surface water on the millsite and downgradient peripheral properties, will be 
selected in a separate Record of Decision after completion of a focused WI/FS. 

This Site Environmental Report presents information pertaining to environmental 
activities conducted during calendar year 1992 at the MMplS. It is organized into eight 
major sections: Compliance Summary--January 1, 1992, through April 1, 1993; 
Environmental Program Information; Environmental Radiological Program Information; 
Environmental Nonradiological Program Information; Ground-Water Protection 
Program; Quality Assurance; Appendix A, Monitoring Data; and Appendix B, Time- 
Concentration Graphs. 

The Compliance Summary section summarizes GPO compliance with major federal and 
state environmental requirements at the MMTS for the period January 1, 1992, through 
April 1, 1993. 

The Environmental Program Information section includes 1) a description of the 
contamination present at the MMTS, 2) a summary of air and surface-water monitoring 
performed on and near the M&lTS, including a discussion of how monitoring results 
compare with applicable standards, 3) a list of environmental permits issued to the 
DOE-GJPO by federal and state regulatory agencies and a list of environmental 
documents completed in 1992 pertaining to MMaS activities, and 4) a summary of 
significant environmental activities oc&g at the MMTS. 

The third and fourth sections, Environmental Radiological and Environmental 
Nonradiological Program Information, summarize the results of the radiological and 
nonradiological monitoring programs, respectively, conducted on and near the MMTS. 

The Ground-Water Protection Program section describes the hydrogeology at the millsite 
and the program conducted to monitor ground water. Analytical results of ground-water 
monitoring are compared with federal and state standards. 

The Quality Assurance section summarizes the measures taken to ensure the quality of 
.monitoring data collected on and1 near the MMTS. This section also includes results of 
the padcipation of the Geotech Analytical Chemistry Laboratory in interlaboratory 
cross-check programs. 

Appendix A comprises analytical data collected during 1992 and is organized according 
to medium and date sampled. Analytical data include radon, air particulates, direct 
gamma radiation, surface water, and ground water. 

In Appendix B, data from selected media and locations are presented graphically to show 
changes in analyte concentrations over time. Also included in the graphs is a 
comparison between collected data and the applicable state or federal standard. 

This report also includes an Abbreviations and Acronyms section, which follows the 
Contents page of the report; a References section, which follows the Quality Assurance 
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cmpnimce status 

The compliance status for each of the major federal and state environmental statutes 
applicable to the MMTS is as follows: 

Comprehensive Emimmnenntd Respoanse, Compensation, anall Liability Act 

The M W S  was listed on the National Priorities List (NPL) on November 21, 1989. 
Environmental restoration of the MMTS k prescribed in a Federal Facility Agreement 
(ITA), signed in December 1988, among the DOE-GJPO, =A, and state of Utah. 
DOE-GJPO activities associated with the MMlS have been conducted in full compliance 
with the ITA. Remedial actions at the MMTS will include remediation of uranium mill 
tailings and contaminated ground and surface waters. 

The Find Remedial Design Work P h  (Chem-Nuclear Geotech, Inc. 1992a) for the 
design of the remedial action for the d s i t e  was submitted to the EPA and state of 
Utah in January 1992. This document was finalized via the IFFA review process in 
February 1992. 

Designs for several phases of MUSP were prepared in accordance with the applicable or 
relevant and appropriate requirements identified in the MMTS Record of Decision 
(DOE 1990). The following design documents were submitted' to the DOE- 
Headquarters (DOE-€30) and/or the EPA and state of Utah for review during 1992 and 
the first quarter of 9993: 

e Millsite Site Preparation Final Design 
8 Millsite Pre-Excavation Intermediate Design 
Q Millsite Pre-Excavation Pre-Final Design 
Q Remedial Action Designs for Peripheral Properties MP-00178-vE, Phase I; 

MP-00198-vL, MP-00963-QT, Phase I; MP-00178-RS, Phase II; MP-00963-0T, 
Phase II; MP-00180-CS; MP-00845-VL; MP-00948-VL; and MP-00949-RS. 

The following OU PlII surface- and ground-water M/FS documents were finalized during 
1992: 

Q Work Plan 
0 Field Sampling Plan 
e Quality Assurance Project Plan 
e Health and Safety Plan 
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The Drafr Monti'ceUo Szuface- and Ground-W&er Remedial Adion Project CERCLA 
Management P h  (Chem-Nuclear Geotech, hc .  1991a), required for the investigation 
and remediation of OU HI, was submitted to the EPA and state of Utah in 
November 1992. The Drafr Montikello Mill Tailings Site, Operable Unit III, Monticeuo 
Surface- and Ground-Wder Remedial Action Project, Project Mcmqement P h  (Chem- 
Nuclear Geotech, Inc. 1993) was submitted to DOE-HQ for review in January 1993. 

Various activities, including the construction of OU I Phase I (Iwiusite Site Preparation), 
well abandonment, installation of OU III monitoring wells, etc., occurred during 1992 
and the first quarter of 1993. These activities represent "substantid and continuous 
physical on-site remedial action," as required-by -the- Comprehgnsive Xnvironmental 
Response, Compensation, and1 Liability Act (CERCLA), Section 120. Phase I 
construction is scheduled to be completed in the fourth quarter of 1993. 

The Information Repositories for the Monticello Mill Tailings NPL Site and the 
Monticello Vicinity Properties NPL Site were periodically updated in 1992 and during 
the first quarter of 1993, as requiredl by CERCLA. Additionally, an Information 
Repository and an Administrative Record were created for OU III during January 1993. 

Uranium Mill Tailings Radiation Control Act 

The Uranium Mill Tailings Radiation Control Act (UMTRCA) of 1978 authorized 
remedial action at certain inactive uranium milling sites that were not owned by the 
federal government. Because the MMTS is owned by the DOE, this is not an applicable 
requirement. However, UMTRCA is consideredl to be a relevant and appropriate 
requirement for remedial activities associatedl with this site. Cleanup of lands and 
buildings having radioactive contamination is conducted to the standards specified in 
40 CFR 192 and UMTRCA 

Clean Air Act 

Air quality at the millsite is monitored1 to venfy conformance with ambient air quality 
standards. As determined in the RI\FS-EA (UNC Geotech 1990), the Clean Air Act is 
an applicable requirement for remedial action at the millsite. The d s i t e  is spedically 
identified under and subject to the provisions of 40 CFR 61, Subpart Q, which defines a 
radon-flux standard (20 pCi/square meter/second) for DOE facilities. This flux standard 
is exceeded at the tailings piles on the millsite. One objective of the planned 
environmental restoration will be to remove the contaminant source (Le., tailings piles) 
so that the radon-flux standard is no longer exceeded. 

A proposed compliance position for Subpart Q requirements addressing the 
Memorandum of Understanding negotiated between the DOE-GPO and EPA was 
submitted' to the EPA and state of Utah for review in December 1991. Review 
comments were received from the EPA and state of Utah in January 1992. The revised 
compliance position paper was resubmitted during the spring of 1992; no further action 
was determined necessary. 
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Fugitive dust control requirements, as established 'by Section R446-1-45 of the Wtah Air 
Conservation Regulations, are applicable to the MMTS. Opacity measurements are 
taken by a certified opacity observer to ensure that dust emissionS do not exceed the 
permissible levels. Measures taken to comply with these requirements included the 
application of water spray to al l  construction areas and haul roads and the cessation of 
construction operations when wind speeds exceeded 40 miles per hour. 

As determined in the RI/FS-EA (UNC Geotech .1990), .the Clean Water Act is a 
specified applicable requirement for remedial action at the MMTS. Waters affected by 
the millsite are routinely monitored with respect to state of Utah water-quality standards, 
which were promulgated by the Clean Water Act. Both surface water and ground water 
at the millsite are contaminated by leachate from uranium mill tailings and contain 
radiological levels and inorganic contaminant concentrations that exceed applicable 
standards (see discussion in Surface Water subsection of the Environmental Program 
Information chapter). One objective of the planned environmental restoration will be to 
remove the source of contamination, which will improve water quality on the site. The 
remedial action for surface water and ground water will be selected through the 
CERCLA process. 

Through consultations with the Utah Division of Water Quality, Department of 
Environmental Quality, the DOE-GPO has begun the process of preparing a Utah 
Pollution Discharge Elimination System (WDES) permit application for the water 
treatment plant planned for construction in 1994 adjacent to the millsite. Specific water- 
quality threshold limits are being determined for the discharge from this plant into 
Montezuma Creek. DOE has received copies of EPA Application Form 1 ("General 
Information") and EPA Application Form 2D ("New Sources and New Dischargers: 
Application for Permit to Discharge Process Wastewater"). So that background1 levels of 
parameters required to be measured in Application Form 2D could be determined, 
Montezuma Creek was sampled at four locations during November 1992 and 
March 1993 (results are discussed in Surface Water subsection of the Environmental 
Program Information chapter). 

Discharges of storm-water runoff also are regulated by the UPDES program. Because 
remedial construction activities at the millsite and several of the peripheral properties 
will result in land disturbances that exceed 5 acres, storm-water pollution prevention and 
erosional control measures must be implemented at each individual site in accordance 
with the UPDES regulations. To demonstrate that the intent of these regulations is 
being followed! the DOE-GJPO has identified and incorporated specific control 
measures, outlinedl in the UPDES General Permit for Stonn-Water Discharges From 
Construction Activities That Are Classified As 'Associated With Indmtrial A h @ ,  " as 
integral elements of the remedial design for each property. Actual permits wil l  not be 
procured because these properties are part of a CERCLA site. The DOE-GJPO 
currently is seeking concurrence from the state of Utah and EPA that this management 
approach satisfies the applicable requirements. 
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Planned construction activities in Montezuma Creek require that the intent of Utah's 
Administrative Rules for Stream Channel Alterations be met. A Stream Channel 
Alteration Permit application was submitted to the Utah State Engineer. This 
application addresses the placement of a half-pipe structure into the creek that will . 
minimiz recharge of the alluvial aquifer under the millsite. At the completion of 
remedial action, Montezuma Creek will be restored to its natural stream channel in 
accordance with all  applicable or relevant and appropriate requirements. 

Because MMTS remedial actions will disturb wetlands, a permit application was 
submitted in March 1992 to the U.S. Army Corps of Engineers in accordance with 
Section 404 of the Clean Water Act and Executive Order 1199O,-"&atection of 
Wetlands." Wetlands will be reestablished as part of the millsite reclamation design and 
in accordance with applicable or relevant and appropriate requirements. 

Executive Order 11988, "FnocbdpPah Management' 

Because the U.S. Army Corps of Engineers determined in 1990 that the MMTS is 
located within the floodplain of Montezuma Creek, Executive Order 11988, "Floodplain 
Management," is a potential applicable requirement for remedial action. The order 
requires DOE to evaluate remedial actions so that adverse impacts associated with direct 
and indirect development of the floodplain will be avoided. 

State of Utah Ground-WaUer Quality htectionn Regulations 

Tailings excavated from the M W S  will be placed in an on-site repository. The design 
of this repository will address measures to be taken to protect the existing and probable 
future uses of ground water at the disposal site. Discharge from the repository wil l  be 
controlled to the extent necessary to ensure that contaminant levels at downgradient 
monitoring wells do not exceed established protection levels. 

Safe Drinking Water Act 

The provisions of the Safe Drinking Water Act are potentially relevant to the MMPS 
because of the presence of the Burro Canyon Formation, which is located beneath the 
millsite and is used as a public water supply. Should contamination associated with 
millsite activities be identified in the Burro Canyon aquifer, maximum contaminant levels 
may be used to establish cleanup standards. 

Resource Conservation and Recovery Act 

No Resource Conservation and Recovery Act (RCRA)-listed or characteristic hazardous 
wastes have been managed at the MMTS. The Utah Hazardous Waste Management 
Regulations may be considered to be an applicable or relevant and appropriate 
requirement if hazardous waste is encountered prior to or during remedial activities. 
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The N/FS-EA (UNC Geotech 1990) was completed for MMTS activities and approved 
by the EPA and state of Utah in Jamary 1990. A Finding of No Significant Impact for 
remediation of the MMTS was issued in February 1990. The Dmjl Errvironmental 
Assessment of Additional Lrmcis Proposed for Aqukition for the Monticeh, Utah, Uranium 
Mill Tailings Repositoy (Chem-Nuclear Geotech, Inc. 1992b), for the acquisition of 
800 acres of land adjacent to the millsite, was submitted to the DOE-HQ for review and 
approval in February 1992. In a February 1993 letter from the DOE-HQ Office of 
Environmental Restoration and Waste Management, it was determined that the EA was 
not required for the planned land acquisition; therefore,-.it -was -retracted- from the review- 
and approval process. No other National Environmental Policy Act W P A )  
documentation was prepared in 1992 or during the first quarter of 1993. Ongoing 
activities at the MMTS are evaluated for compliance with NEPA 

Endmgered Species Act 

The Endangered Species Act requires DOE to ensure that any actions authorized, 
funded, or carried out at the MMTS will not jeopardize the continued existence of any 
lthreatened or endangered species or destroy or adversely modify critical habitat required 
for the continued existence of that species. Although no currently designated threatened 
or endangered species have been identified at or in the immediate vicinity of the MMTS, 
activities associated with the site have been and will be conducted in accordance with 
this applicable requirement. 

National Historic Preservation Act 

The National Historic Preservation Act requires DOE to take into account the effect of 
any federally assisted undertaking or licensing on a structure or object that is included on 
or eligible for the National Register of Historic Places. Activities associated with the 
MMTS have been and will be conducted in accordance with this applicable requirement. 

Archaeological and Historical1 Preservation Act 

The Archaeological and Historical Preservation Act establishes procedures to provide for 
the preservation of historical and archaeological resources that may be destroyed1 through 
alteration of terrain as a result of a federal construction project or a federally licensed 
activity or program. Archaeological surveys were conducted in 1992 on land that could 
be affected by activities associated with remedial action. Archeological Site 42, which 
lies within the proposed haul road corridor, was test-excavated during September 1992 to 
determine appropriate mitigation measures. Activities associated with the MMTS have 
been and will be conducted in accordance with this applicable requirement. 
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Current hues and Actions 

The final work plan for the characterization of nonradiological wastes on the former 
Bureau of Land1 Management’s compound was submitted to the EPA and state of Utah 
in March 1993. 

Alternatives for the design of the repository are being evaluated to determine the most 
cost-effective approach for protection of ground-water quality. The current design is 
focused on the construction of the repository on the South Site and use of a liner system 
to control discharge. If alternative disposal locations or significantly different design 
concepts are selected, the scheduled completion date of the remedial action dl be 
modified to reflect the selected alternative. 

Summary of Facility Permits 

As specified at 40 CFR 300.400, federal, state, or local permits are not required for on- 
site response actions conducted pursuant to CERCLA. Although this language reduces 
the administrative burdens associated with permits, the intent of all applicable or 
relevant and appropriate requirements must be met. Pennit applications are sometimes 
submitted as a tool for formaking communications with regulatory agencies on 
CERCLA sites. As discussed in the previous section, some permit applications (ie., for 
ground-water monitor well installations, discharges of processed wastewater [UPDES], 
stream channel alterations, and wetlands disturbances) have or may be submitted for 
MMTS activities. However, to date, no permits have been issued for MMTS activities. 
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. .  sources of C0llmmm.l on 

Uranim mill tailings are the principal waste type at the MMTS; residual uranium ore in 
old ore stockpile areas at the ndlsite is an additional, although minor, waste type. 
According to Albrethsen and McGidey (1982), 819,291 metric tons (903,298 short tons) 
of uranium ore was processed at the Monticello mill between 1948 and 1960 to yield 
approximately 2,077 metric tons (2,290 short tons) of uranium oxide and 1,061 metric 
tons (1,170 short tons) of vanadium pentoxide. Most of the original constituents of the 
ore, as well as the chemicals added during the milling process, reside in the tailings. 
Historically, environmental concern focused on the radiological hazards associated with 
the tailings and ore, but later, it was recognized that a number of trace elements also 
occurred at elevated concentrations in uranium ore (Dreesen and others 1982). These 
trace elements were not recovered during milling operations but were passed through the 
circuit to the tailings piles. 

The tailings generated by the milling operations are contained in four piles referred to, 
in order of their construction, as the Carbonate, Vanadium, Acid\ and the East tailings 
piles (Figure 2). The Carbonate and Vanadium tailings piles were formed1 during the 
period from 1949 to 1955 when the mill was recovering vanadium as a by-product. The 
process used for the recovery was a salt roast/carbonate leach process. Use of the Acid 
tailings pile commenced about 1955. This pile received tailings from the acid leach 
resin-in-pulp process and a carbonate leach circuit. The East tailings pile operated from 
1956 until mill shutdown in 1960 and received tailings from the acid leach circuit and the 
high-temperature, carbonate leach resin-in-pulp circuit. Windblown tailings from these 
piles contaminated the peripheral properties comprised by the MMTS. 

Photographs taken during the operation of the millsite indicate that earthen berms were 
initially used to impound the tailings. As the impoundment filled, sandy tailings were 
apparently usedl as berm material to maintain the ponds. After closure of the mill, the 
piles were regradedl and1 stabilized by covering them with pit-run gravel and1 top soil and 
seeding a vegetative cover. Materials from all four tailings piles provide a contaminant 
source for ground-water leachate and atmospheric releases. A critical pathway analysis, 
in which source terms and pathways of radiation exposure were determined, was 
performed and documented in the RI/FS-EA (UNC Geotech 1990). 

Environmental Monitoring Summary 

Air 

Atmospheric Radon 

The environmental radon monitoring program was initiated at the MMTS in 1984 with 
the installation of 19 sample locations. After a year of baseline data was collected, the 

13 



sampling network was reduced to eight representative locations. In 1992, radon 
concentration was measuredl at these locations (Figure 3) with Landauer Radtrak@ alpha- 
sensitive detectors. The detectors were exposed in duplicate 1 meter above the ground 
surface and were analyzed quarterly @-month exposure). 

The.EPA standard (40 CFR 192) for atmospheric radon concentration (at the edge of an 
inactive uranium mill tailings pile) of 050 pCi/L above background has been adopted 
for the MMTS. From a ~ t ~ r 4  background concentration of 0.41 pCi/L (UNC 
Geotech 1990), the site-specific standard of 0.91 pCi/L was calculated. As shown in 
Table a, the atmospheric radon concentrations measured during 1992 exceeded the EPA 
standard1 at both locations along the mil!lsite boundary and at one loeation (RN-M-04) off 
the millsite. Concentrations at the remaining off-site locations were below the standard. 
These values are consistent with previous years' analytical results. Quarterly data 
collected at each location are listed in Tables A-1 through A 4  in Appendix A. 

Table I.  Comparison of Average Annual Radon Concentdons At and 
Near the MMTS with the EPA Standard . 

~ 

Sampl i ng 
Locat i on 

- Radon Concentration 
Annual EPA Standard 
Average (Incl udi ng background) 
(pCi/lL)a . ( P W L )  

~~ 

On-Si te 

RN-M-06 
RN-M-07 

O f  f-Sil t e  

RN-M-04 
RN-M- 10 
RN-M-11 
RN-M- 13 
RN-M- 14 
RN-M- 15 

2.591 
1.28 

1-51 
0.51 
0.21 
0.44 
0.20 
0.62 

01.91 
0.91 

01-91 
10.91 
0.91 
0.91 
0.91 
0.91 

*1 pCi/L = 3.7 x lo-' becquerels/L. 

Two Pylon AB-5 real-time radon monitors were installed adjacent to the millsite 
(Figure 3) in August 1992 to determine the effect of increased construction activity at the 
millsite on ambient radon concentrations. The monitors were placed in downwind, 
residential1 'locations where the highest concentrations of radon were expected. Results 
of the monitoring indicate that radon concentrations (Table 2) at Station 1 consistently 
exceeded the EPA standard (with the exception of December's results), whereas 
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EXPLANATION 

Figure 3. Atmospheric Radon Monitoring Locations At and Near the MMTS 



Table 2 Comparison of Average Monthly Real-Time Radon Monitoring 
Results with EPA and DOE Standards 

Sampl i ng Sampl i nq Locati ons EPA Standard DOE DCG 
Per i od Station 1 Station 2 (40 CFR 192) (DOE Order 5400.5) 

(PWL)" ( P W W  

August 0.9 0.7 

September 1.0 0.8 

Octo be r 1.1' 0.8 

November 1.1 0.7 

December 0.7 0.6 

0.911 

0.91 

0.91 

0.91 

0.91 

3.4$ 

3.41 

3.41 

3.41 

3.48 

aVaJues l isted include the background vallue o f  0.41 pCi/L; 1 pCi/lL = 3.7 x 
becquerel s/L. 

concentrations at Station 2 consistently were below the EPA standard. Table 2 also 
shows that radon concentrations at both sites were below the DOE derived concentration 
guideline (DCG) established for radon. A DCG represents the concentration that would 
cause a member of the public to receive a dose of 100 millirems per year (mrem/yr) 
from inhalation of radon. 

Air Particulates 

Air particulate monitoring at and near the M W S  is conducted to comply with federal 
regulatory requirements. DOE Order 5400.1, General Environmental- Protection Program, 
specifies that environmental surveillance will be conducted1 to monitor the effects of 
DOE activities on off-site and on-site natural resources. Demonstration of compliance 
with the public dose limits of DOE Order 5400.5, Radiation Protection of the Public and 
the Environment, is based on calculations that make use of information obtained from 
environmental monitoring programs. In addition, DOE Order 5400.5 lists DCGs for air 
that provide reference values for conducting radiological environmental protection 
programs. The DOE guidance document, Radiological Effluent Monitoring ami 
Environmental Surveillance (DOE 199 l), recommends identifymg and monitoring diffuse 
sources such as tailings piles. National primary and secondary air-quality standards 
(40 CFR 50), which were deemed appropriate and applicable for this facility at the 
program outset, define maximum acceptable levels of particulate matter necessary to 
protect public health. 

Air particulate monitoring was initiated in August 1983. The on@ air sampling 
network consisted of three high-volume air samplers that sampled ambient air at 
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40 standard cubic feet per minute (scSn) for 24 hours every sixth day. Particulates were 
collected on a glass-fiber filter. In March 1987, 10-micron (pm) size-selective inlets were 
installed in the intake of the samplers to separate particulate matter 10 q or smaller 
(PM,,) from larger particles. The 10-pm or smaller particles were considered to be. the 
respirable and biologically damaging component and were collected on a glass-fiber filter 
in the sampler. The heavier, windblown particulates and fugitive dust were eliminated 
by the 10-pm size-selective inlet. 

Wind-direction data collected on the millsite have clearly identified two principal wind 
vectors in the area: one to the east and one to the north. Sampling stations were 
located along these two predominmt wind directions as well as at a background site 
(Figure 4). The background site (AW-M-6) is located approximately 0.8 kilometer 
(0.5 mile) west of the city of Monticello near the pumphouse building for the city water 
supply, west of which lies relatively undisturbed desert and mountainous terrain. The 
intake port for this sampler is 3 meters (10 feet) above ground level. The east sampling 
station (AIR-M-4) is located on the millsite on the eastern edge of the East tailings pile; 
the sampler intake also is mounted approximately 3 meters above ground level. Located 
on the west side of the city of Monticello cemetery grounds is the north station 
(AIR-M-5). 'This station is 30 meters (100 feet) north of the tailings area at an elevation 
of 100 meters (330 feet) above the piles; the sampler intake is 4 meters (13 feet) above 
ground level. 

During 1992, air particulate sampling was conducted from May 1 through December 31 
on every sixth day for 24 hours. Sampling was suspended prior to May 1 because snow 
cover eliminated any potential for airborne radioparticulate emissions. 

Radiological analytes measured included total uranium, radium-226, and thorim-230; 
PM was the only nonradiological analyte measured. Radiological analyses were 
pedormed by the Geotech Analytical Chemistry Laboratory, and PM,, determinations 
were made by subtracting the pre-sample filter weight from the post-sample filter weight. 
To determine the mass of PM,, per unit volume of air (Le., micrograms per cubic meter 
[pg/m3]), the mass difference was divided by the voIume of air that passed through the 
filter medium. Results of 1992 sampling are reported in Tables A-5 through A-10 in 

.Appendix A. 

Table 3 compares total uranium, radium-226, and thorium-230 DCGs (inclusive of 
background levels) with maximum and average concentrations measured at and near the 
MMTS during 1992. In Appendix B, Figures B-1 through B-3 show concentrations of 
total uranium, thorium-230, and' radium-226 as a percentage of their respective DCG at 
station AIR-M-4 for the period May through December 1992. Graphs for air monitoring 
stations AIR-M-5 and AIR-M-6, although not included in this report, exhibit similar 
trends to AIR-M-4 graphs. All measured concentrations are well below the respective 
DCGs. 
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Table 3. Results of MMTS Air Particulate Monitoring Conducted during I 9 9 2  

Suspended 
Radiological Elements Par t  d cul ates 

Radi,un1-2$6 Thori um-230 Thori urn-230 Uranium 
Wi / m u  (pC ii /me) (pg/mU (pg/mU 

DCG/Standard 1 .OE-12' 4.OE-14 No Standard1 No Standard 2.OE-12 150 'Maximum 
50 Annual Ave. 

S ta t i on  

Maxi mum 
AIlR-H-4 Average 

Count 

IMaxi mum 
AIR-H-5 Average 

Count 

Maximum 
AIR-PI-6 Average 

Count 

4.4E-16 
3.OE-16 

6 ( 2) 

2.OE-16 
2.OE-16 

6 ( 1) 

1.5E-16 
1.5E-16 
6 ( 1) 

3.4E-16 
I .9E-16 
6 ( 4) 

2.9E-16 
2.OE-16 

6 ( 4 )  

4.5E-16 
3.7lE-16 

6 ( 3 )  

1.8E-08 
9.8E-09 

6 ( 4)' 

1.5E-08 
1.OE-08 
6 ( 4) 

2.3E-08 
1.9E-08 
6 ( 3) 

4.1E-04 
2.2E-04 

6 ( 6) 

8.8E-04 
3.OE-04 

6 ( 6) 

5.1lE-04 
2.9E-04 

6 ( 6) 

2.7E-16 
1.5E-16 
6 ( 6) 

5.9E-16 
2.OE-16 

6 ( 6) 

3.4E-16 
1.9E-16 
6 ( 6) 

30.7 
11.9 
20 (20) 

16.5 
7.6 

27 (27) 

11.3 
5.6 

25 (25) 

'The numbers given i n  t h i s  t a b l e  a r e  defined as fo l lows: 
Maximum-Maximum concentrat ion. 
Average-Average annual concentration. Only concentrat ions above the detect ion l i m i t  were 

Count -Number o f  sampl es col  1 ected (number o f  sampl es having concentrations above 
usedl i n  t h i s  ca lcu lat ion.  

d e t e c t i o a l i m i t s ) .  
bl fii/ lmL = 3.7 x 10 becquerels/mL. 
' S c i e n t i f i c  no ta t i on  E = "x  to."  



Acceptable levels of PMlo are defined by the EPA under the National Ambient Air 
Quality Standards. These PM,, standards spec@ a maximum annual arithmetic mean of 
50 pg/m3 and a %-hour concentration not to exceed 150 pg/m3. In 1992, the maximum 
PM,, annual average of 11.90 pg/m3 and the maximum 24-hour concentration of 
30.70 pg/m3, both at station AIR-M-4 (Table 3), were below their respective compliance 
levels. Figure € 3 4  shows measured PM,, concentrations as a percentage of the EPA 
standard at station AIR-M-4 for the period May through December 1992. Although not 
included in this report, graphs for stations AIR-M-6 and AIR-M-7 are similar to 
AIR-M-4 graphs. 

Direct Gamma Radiation Monitoring 

A direct environmental radiation monitoring program was initiated at the MMTS in 
April 1991 to assess the potential gamma radiation dose to persons on and near the 
millsite, in accordance with DOE Order 5400.5 and the DOE guidance document, 
Environmental Regulatory Guide for Radiological EfPuent Monitoring and Environmental 
SurveiZZance (DOE 1991). Gamma radiation measurements .are includedb along with 
radiation measurements associated with radon and air particulates, in the calculation of 
total off-site dose to the public to determine compliance with the DOE standard of 
100 mrem/yr above background (see Envirionmental Radiological Program Information 
section). 

During 1992, radiation measurements were made using CaS0,:Dy (calcium sulfate: 
dysprosium) thermoluminescent dosimeters (TLDs). Thirteen monitoring locations 
(Figure 5) on the millsite and surrounding areas were monitored quarterly. Results of 
the monitoring are presented in Appendix A, Tables A-11 through A-14, and are 
summarized in Table 4, which compares measured values with the DOE standard. The 
background level of gamma radiation, measured at station W - M - 1 ,  was estimated at 
106 mrem/yr. Four locations on the millsite yielded annual average measurements 
greater than the standard; annual averages of measurements collected off the millsite 
were well below the standard. 

Meteorology 

Because of administrative and technical problems, meteorological monitoring at the 
MMTS was not conducted during 1992. Both problems have been resolved so that 1993 
meteorological data can be collected. Because atmospheric transport models make use 
of several years of data to obtain average conditions, the loss of 1992 meteorological 
data is not expected to significantly affect modeling results. 

Surface Water 

Montezuma Creek, the main surface-water body in the project area, flows through1 the 
middle of the millsite property from west to east. Although flow is generally perennial, 
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Table 4. Average Annual Gamma Exposure Rates At and N w  the MMTS during I992 

Sampl i ngl 
Locat i on 

Gamma Exposure 

Annual Average 
(mrem/yr)" 

On-Si t e  

TLD-M-05 
TLD-M-0 6 
TLD-M-07 
TLD-M-08 
TLD-M-09 
TLD-M- 10 
TLD-M- 1 1 
TLD-M- 12 

O f  f-Si t e  

TLD-M-0 1 
TLD-M-02 
TLD-M-03 
TLD-M-04 
TLD-M- 13 

423 
382 
175 
121 
222 
131 
199 
5101 

106 
107 
107 
133 
116 

206 
206 
206 
206 
206 
206 
206 
206 

206 
206 
206 
206 
206 

1 mrem/yr = 0.01 millisieverts/yr. a 

bStandard includes background o f  106 mrem/yr. 

the creek can be quite low or dry during the late summer. Other surface-water bodies 
on the millsite include several ponds, seeps, and drainages. The primary goals of 
surface-water sampling at the MMTS are to 1) compare upstream water quality 
conditions within Montezuma Creek with conditions on and downstream of the millsite, 
2) characterize the type and extent of contamination in surface-water sources, 3) verify 
compliance with state surface water quality standards, and 4) detect changes in water 
quality resulting from remedial action (Chem-Nuclear Geotech, Inc. 1992~). 

Utah state regulations (Title 26, Chapter 11, Utah Code Annotated) place the segment 
of Montezuma Creek that flows through and below the millsite into four use 
classifications: 1) Domestic Source IC, 2) Recreation and Aesthetics 2B, 3) Agriculture, 
and 4) Aquatic Wildlife 3B. These classifications are associated with specific numeric 
water-quality standards, the most stringent of which are listed in Table 5. Montezuma 
Creek is used for municipal water supply about 1.6 kilometers (1 mile) upstream of the 
millsite. Downstream of the millsite, surface water is used primarily for livestock 
watering. 
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Table 5. Comparison of State of Utah Water Qualiq S t a n d w e  with 1992 Md Historical 
M&um Concentrutions within Montezuma Creep 

State 1- w a x i d  Historical 
Constituent stamlard 

(pn- DM- 
S i t e  G r a d i e n t  

G r a d i e n t  DOMW G r a d i e n t  up (br- 
Site  

up 
G r a d i e n t  

Field 7 
PH 6.5-9.0 7.7-7.88 6.85-8.35 6.6-9 6.74-9.2 7.75 -8. 24 

krbici& 
2.4.5-TP ( S i  lvex) 
2'4-D 

10 
100 

4.2 
4.25 

Inorganics 
Boron 0.75 
Fluoridee 1 A-2.4 

Total Dissolved Solids 1200 
N i t ra te  (as N I f  4 

W L  -0.0603 
lmg/L -0.145 
W L  -0.018 
img/L 1540 

-0.0758 
-0.126 
0.184 

1860 

0.115 
0.267 
0.7 

1620 

&tala 
Arsenic 
Bariun 
Cadmi un 
Chromium 
Copper 
I ron  
Lead 
Mercury 
Selenium 
Si lver 

0.05 
1.0 
0.01 
0.05 
0.2 
1 .o 
0.05 
0.002 
0.01 
0.05 

0.0339 
-0.0684 
<0.001 
SO. 006 
SO -004 

1.34 
0.0051 

-0.0002 
0.0115 

SO. 006 

0.0151 
-0. 058 
<0.001 
SO .006 
SO. 004 
0.34 
0.0045 

<o . 0001 
0.0175 

<O .006 

~0.025 0.027 
0.13 0.7 

<o. 0011 SO -001 
0.013 0.004 

4 1.9 
0.007 0.003 

<0.002 c0.002 
0.007 0.042 
0.001 0.002 

- _ _  - - -  

l b t i c i b  and PCB& 
Endr in  0.2 
Methoxychlor 100 
Toxaphene 5 
gam-BHC (Lindane) 4 

Radiologicab 
Gross Alpha 15 
Gross Beta 50 
Radium-226 and -228 5 

CO.1 
<OS1 
e5.1 
~0.051 

<o ..1 
~ 0 . 5  
<5 
<O .05 

pci /L i  40 

pc l /L  0.1 
ipCf/L <40 

350 
130 

0.8 

17 

0.2 
<32 

547 80 

0.7 
40 1 87 

13 

aState of Utah Water Quali ty Standards f o r  the Montetuna Creek segment, T i t l e  26, Chapter 11, Utah Code 

bA I1---l1 indicates no data available; a I1<l1 indicates that the maximum concentration was below detection 

CThe values are in  un i ts  shorn under the Standards column. 
dBased on maximun concentrations observed from 1981 through 1991. 
eA1 towable maxirmm concentration varies according t o  the da i l y  m a x i m  mean aiir temperature. 
fN i t ra te  (as N )  was derived fo r  ,measured n i t r a t e  using the fol lowing conversion: 

(as N) lN0+.627. 
gThe acid soluble imethod as used by the State Heallth Laboratory involves ac id i f i ca t ion  of the sample in 

the f ie ld ,  f i l t r a t i o n  in  the laboratory, no digestion process, and analysis by atomic absorption 
spectrophotometry. The method employed by the Geotech Analyt ical Chemistry Laboratory involves a pa r t i a l  
digestion followed by f i l t r a t i o n ;  t h i s  method could1 y i e l d  higher metal concentrations than the State Health 
Laboratory's method. 

AMOtated. 
l i s t e d  i n  t h i s  table. 

l l imi ts (number shorn i s  detection l i m i t ) ;  a 11-11 indicates an approximate value (the value was outside the 
i l imi ts f o r  uhich the instrwt was calibrated). 

The most r e s t r i c t i v e  standard for each constituent i s  l is ted.  Not a l l  state standards are 

n i t r a t e  

hPo 1 ych 1 or i nated b i  phenyls. 
il ,pCi/L = 3.7 x 10-2 becquereLs/L. 

23 I 



Historically, sampling locations W-3 and W-5 (Figure 6) were used to collect upgradient 
water-quality samples from Montezuma Creek. In November 1992, locations SW92-01, 
SW92-02, and SW92-10 replaced W-3 and W-5 as upgradient sampling locations 
(Figure 6). 

Prior to November 1992, on-site sampling was limited to three locations: the drainage 
between the Carbonate and Vanadium tailings piles (designated W-2 in Figure 6), the 
seep-fed pond adjacent to the Carbonate tailings pile (designated Carbonate Seep), and 
the "low spot" between the Carbonate and Vanadium tailings piles (designated as North 
Drainage). In November 1992, on-site sampling was expanded to include two locations 
on Montezuma Creek, SW92-04 and SW92-05 (Figure 6). 

In past years, downstream water quality within Montezuma Creek was sampled at only 
three locations: the W-4 site, located approximately 100 meters (325 feet) downstream of 
the east boundary of the property, the Sorenson site, located approximately 2 kilometers 
(1.25 d e s )  downstream of the millsite, and the Montezuma Canyon site, located 
approximately PO kilometers (6 miles) downstream of the millsite (Figure 7). In 
November 1992, four additional locations were sampled downstream of the property 
(SW92-06, SW92-07, SW92-08, and SW92-09, Figure 7). 

From 1987 through April 1992, surface-water samples were analyzed for the following 
constituents: gross alpha, radium-226, radium-228, uranium-234, uranium-238, 
thorium-230, arsenic, molybdenum, nitrate, selenium, and vanadium. Alkalinity, pH, and 
specific conductance were measured in the field. In November 1992, surface-water 
analyses were expanded to include aluminum, ammonia, antimony, boron, barium, 
beryllium, gross beta, calcium, cadmimi, chlorine, cyanide, cobalt, chromium, copper, 
fluorine, iron, herbicides, lead, mercury, potassium, magnesium, manganese, nickel, 
nitrite, pesticides/polychlorinated biphenyls (PCBs), polonium-210, radon-222, 
semivolatile organic compounds, silver, sodium, sulfate, total dissolved solids, 
thorium-232, thallium, total uranium, volatile organic compounds, and zinc. During this 
same period, biological oxygen demand, chemical oxygen demand, and levels of fecal 
coliform, total coliform, total suspended solids, and total organic carbon were 
determined from samples collected at locations SW92-01, SW92-02, and SW92-IO as part 
of a two-time sampling effort for another study. Analytical results of all 1992 surface- 
water samples are in Tables A-15 and A-16, Appendix A. 

Concentrations of molybdenum, selenium, and uranium and gross alpha activity increase 
within Montezuma Creek as it flows across the millsite. This increase in mill-tailings- 
related contaminants within the creek may indicate that contributions from the 
contaminated alluvial aquifer increase in a downstream direction. Seeps from the 
shallow aquifer are visible along the creek downstream of the eastern millsite boundary, 
and creek discharge increases throughout this section for approximately 2 kilometers 
(1.25 miles). Historicd assessments of water-quality data (UNC Geotech 1990) indicate 
that the highest concentrations of mill-tailings-related constituents occur at either the 
W-4 site or at the Sorenson site. 
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Figure 6. Surface- Water Sampling Locations On Site and Upgradient of the Monticello Millsite 



Figure 7. Surfuce- Water Sampling Locations Downgradient of the Monticello Milkite 
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Maximum 1992 and historical analyte concentrations within Montezuma Creek are 
compared with Utah state standards in Table 5. At upgradient sampling locations, 
standards for iron and total dissolved solids were exceeded. It is uncertain whether gross 
alpha activities exceeded the standard at upgradient locations because the detection 
limit, which is above the standard, was not reached. At on-site and downgradient 
locations, standards for selenium, total dissolved solids, and gross alpha were exceeded. 
The standard1 for gross beta also was exceeded at downgradient locations. 

Graphs showing the levels of selenium and gross alpha over time at upgradient and 
downgradient locations on Montezuma Creek are presented in Figures B-5 through B-12, 
Appendix B. Since 1985, selenium concentrations Consistently have been below the state 
standard at the upgradient (W-5) location (Figure B-5). At the W-4 and Sorenson 
locations, which are 0.1 and 2 kilometers downstream of the millsite, respectively, the 
state standard has been exceeded regularly (Figures B-6 and B-7). Ten kilometers 
downstream of the millsite, at the Montezuma Canyon location, selenium concentrations 
again are consistently below the state standard (Figure B-8). Selenium concentrations 
also exceeded the state standard at both on-site locations (SW92-04 and SW92-05), but 
because 1992 was the first year these sites were sampled, these data were not plotted. 

Since 1987, gross alpha levels consistently have been below detection limits at the 
upgradient (W-5) location (Figure B-9). Because detection limits are variable and often 
above the Utah state standard, it is uncertain whether actual concentrations are above 
the standard. Gross alpha concentrations consistently have exceeded the state standard 
at the W-4, Sorenson, and1 M o n t e m a  Canyon sampling locations (Figures B-10, B-11, 
and B-12). 

Higher concentrations of mill-tailings-related contaminants are found in the ponds and 
seeps on the millsite than in Montezuma Creek because they are surface expressions of 
the ground water (see Ground-Water Protection Program section of this report). 
Analyte concentrations in the seeps and ponds are similar to those in ground-water 
samples collected from wells near the Vanadium and East tailings piles. While state 
surface-water standards for Montezuma Creek do not apply to these water bodies, the 
standards provide a useful reference for contaminant evaluations. Levels of gross alpha, 
arsenic, iron, selenium, and total dissolved solids exceeded state standards for these 
constituents in at least one of the ponds or seeps (Tables A-15 and A-16, Appendix A). 
Maximum levels for these contaminants in the ponds and1 seeps were 140 pCi/L, 
0.245 mg/L, 1.17 mg/L, 0.026 mg/L, and 1,820 mg/L, respectively. 

Environmental Documents/Permits 

Key environmental documents initiated or completed in 1992 included the Find 
Remedial Design Work Plan (Chem-Nuclear Geotech, Inc. 1992a) for design of the 
remedial action at the millsite and the Monticello Mill Tailings Site, Operable Unit III 
Surface- and Ground- Water Remedial Investigation/Feasibility Study (Chem-Nuclear 
Geotech, Inc. 1992d) for the investigation and remediation of OU III. 
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There were no environmental permits issued for the MMTS in 1992 or in prior years, 
although compliance with the intent of applicable or relevant and appropriate 
requirements was demonstrated in several design documents (see Compliance Summary 
section of this report). Remedial work at the site was conducted in accordance with the 
Record of Decision (DOE 1990). 

Environmental Activities Summary 

Geotechnical, engineering, and hydrogeologic evaluations of the MMTS were continued 
from previous years or were initiated during 1992. At the South Site, shallow subsurface 
water-system sampling was continued in support of ground-water classification efforts, 
and sampling for geotechnical characterization of on-site soils and geologic strata was 
initiated. At and near the millsite, the OU ID remedial investigation was begun. 
Monitoring wells were installed upgradlent of the millsite to assess background water- 
quality conditions, and downgradient wells were installed to assess the extent of 
contaminant migration. 

A number of environmental training courses were conducted at Geotech’s Monticello 
Area Office during 1992 in compliance with federal regulations and DOE orders. 
Following is a description of the courses: 

C, Site Briefing-provides a briefing of site hazards and health and safety requirements 
for all personnel who access the MMTS. 

8 Radiation Worker Training-completed by all personnel who work in radiologically 
controlled areas. 

C, Respirator Wearer Training-completed by all personnel who work in areas 
containing potential respiratory hazards. 
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Environmental Radiological Program Imfonm;ation 

Radioactive Effluent Data 

The only significant radioactive effluent released from the MMTS during 1992 was 
radon-222, which has a half-life of 0.01 years. A radon-flux survey conducted in 1984 
(UNC Geotech 1990) revealed that radon emanates from the millsite at a rate of 
1,608 curies per year. Results of the 1992 radiological air particulate monitoring indicate 
that levels of uranium, radium-226,.and thorium-230 were well below DCGs. 

Environmental Sampling for Radioactivity 

Surface water, ground water, and air were sampled on the millsite and analyzed for 
radioactive constituents. Surface- and ground-water analytes included polonium-210, 
radium-226, radium-228, radon-222, thorium-230, thorium-232, Uranium-234, 
uranium-238, gross alpha, and gross beta; air was analyzed for radon and' for particulates 
containing radium-226, thorium-230, and uranium. Sampling locations, frequency, 
methodology, and results are discussed under the Environmental Program Information 
and Ground-Water Protection Program sections in this report. Also included in those 
sections are comparisons of measured constituent levels with their federal and state 
regulatory levels. 

Off-Site Dose Modeling 

Off-site dose modeling was not conducted during 1992. In the MMTFS RI/FS-EA 
(UNC Geotech 1990), source terms were calculated for exposure rates, air-particulate 
concentrations, and radon emissions. Calculated source terms subsequently were used as 
input to dose commitment models. The models used to estimate dose equivalents 
expected to be received by Monticello residents included the Atmospheric Transport 
Model (Raridon and others 1982) and a dosimetric model described by the U.S. Nuclear 
Regulatory Commission (1980). Site-specific data used in the modeling for calculating 
population dose commitments were collected from 1981 through 1987. These modeling 
results, excerpted from the RI/FS-EA (UNC Geotech 1990), are in Table 6. 

Monitoring data (air particulates, radon, gamma radiation) collected' during 1992, 
although more limited in scope, were used to calculate the effective dose equivalent 
(EDE) to the maximally exposed off-site individual near the MMTS. Because 
radiological air particulates were indistinguishable from background, radon and direct 
gamma radiation were the only significant contributors to off-site dose. Calculation of 
the EDE of the maximally exposed off-site individual living approximately 100 meters 
north of the site boundary involved a summation of the radon, air particulate, and 
gamma source terms. 
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Table 6. Populationa Dose Commitments to Monticello Residents porn 
Natural Background and present Enhanced Conditions 

Source 
Dose Commi ttment 

Whole Body Lung 

Natural Background 

Direct External Exposure 316 person-rem/yrb 

Radon Daughters INA 

Enhanced Condi ti ons (excl udi ng background) 

Direct External Exposure 165 person-rem/yr 

Radon Daughters NA 

NAC 

1265 person-remlyr 

NA 

188 person-rem/yr 

aPopulation assumed to be 2,469. 
bl person-rem/yr = 0.01 person-sievert/yr. 
'Not appl i cab1 e. 

The radon source term used in the EDE calculation (0.75 pCi/L) was derived from the 
kriged contour map of expected radon concentrations around the millsite (UNC 
Geotech 1990). Because the air particulate source term was insigniscant (0.1 mrem/yr), 
it was not included in the calculation. The gamma source term was taken from the 
nearest off-side environmental TLD (TLD-M-4). Using the conversion 3 pCi/L E 100 
mrem/yr (from DOE Order 5400.5) and the 0.75 pCi/L radon value, a dose from radon 
exposure was calculated as 25 mrem/yr. When this dose was combined with the TLD 
measurement of 27 mremlyr (exclusive of background), the resulting EDE was 
52 mrem/yr. This EDE is below the DOE standard of 100 mrem/yr above backgroundl. 
Background dose rates in the Monticello area are 119 mrem/yr. 
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Nonradiologicd Effluent Data 

No nonradiological effluent was released from the MMTS during 1992. 

Environmental Sampling for NomadioBogid Pollution 

Air particulates emanating from the uranium mill tailhgs piles, surface water, and 
ground water were sampled for a variety of nonradiological constituents on and near the 
MMTS. These sampling programs are described in the Environmental Program 
Information and Ground-Water Protection Program sections of this document. 
Comparisons of measured constituent levels with federal and state regulatory levels also 
are in those sections. 

Superfund Amendments and Reauthorization Act, Title DI, Reporting 

No Superfund1 Amendments and Reauthorization Act, Title III, reporting was required at 
the MMTS. 
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Ground-Water Protecthn Program 

Hydrogeology 

There are two aquifers underlying the Monticello millsite and surrounding area. 
Unconsolidated materials deposited by Montezuma Creek constitute an alluvial aquifer 
along the valley bottom. An underlying sandstone aquifer, the B m o  Canyon Formation, 
is separated from the alluvial aquifer by the Mancos Shale Formation (in places) and/or 
by fine-grained units of the Dakota Sandstone Formation, both of which act as aquitards 
in the MMTS area (Figure 8). 

The alluvial aquifer is approximately 5 meters (36 feet) thick near Montezuma Creek in 
the vicinity of the Carbonate tailings pile and thins gradually upgradient and 
downgradient from this location and toward the valley sides. Montezuma Creek is in 
hydraulic communication with the alluvial aquifer on the upstream side of the East 
tailings pile. However, because of a rea!lignxnent of the stream channel, the alluvial 
aquifer and M o n t e m a  Creek are separated in the vicinity of the East tailings pile. The 
creek and the aquifer are reunited downstream of the East tailings pile. 

Recharge of the alluvial aquifer is from infiltration of precipitation and surface water. 
Like the local surface waters, water levels within the aquifer fluctuate seasonally. The 
alluvial aquifer discharges contaminated ground water into Montezuma Creek. 
Transmissivity values for the alluvial aquifer beneath the East tailings pile were 
determined from a pump test and rangedl from 3.3 x lV to 5.4 x IV square meters per 
second (2,329 to 3,744 gallons per day per foot)(Chem-Nuclear Geotech, Inc. 1991b). As 
alluvial ground water moves across the site, it is degraded by constituents such as arsenic, 
uranium, vanadium, radium, sulfate, selenium, and molybdenum, which are leached from 
the mill tailings. Generally, ground-water flow direction is to the east and southeast. 
Water from the alluvial aquifer currently is not used in the vicinity of the millsite. 

The Burro Canyon Formation is a confined aquifer under the millsite that is separated 
from the alluvial aquifer by an aquitard consisting of the Mancos Shale Formation, 
where it has not eroded, and fine-grained units of the Dakota Sandstone Formation. 
The Burro Canyon aquifer is recharged through the tilted, exposed area of the formation 
located along the margin of the Abajo Dome west of the millsite. Discharge from the 
aquifer occurs across the Great Sage Plain, along erosional margins, and in areas where 
canyons dissect the formation. Numerous stock ponds and marshy areas are createdl as a 
result of spring-fed discharge from the aquifer. 

To date, analysis of ground-water samples indicates that the Burro Canyon aquifer is not 
being degraded by the tailings piles. Water in the Burro Canyon aquifer is used as a 
domestic water supply source in the Monticello area. 

32 



7000 I t  

6SY) 

6900 

6850 

s100 

SZSO 

6100 

L0.l 

F i p  8. Generalized West-East Cross Section Through the Monticello Millsite 
I 



G d - W a t e r  Monitoring Program 

The objectives of the ground-water monitoring program at the MMTS are to 
1) determine the baseline water quality and quantity conditions of the shallow alluviai 
aquifer and the Burro Canyon aquifer underlying the site, 2) characterize the type and 
extent of contamination within the alluvial aquifer, 3) determine if water quality within 
the Burro Canyon aquifer is being degraded by contaminated alluvial ground-water, 
4) verify compliance with federal and state ground-water quality standards, and 
5) detect changes in water quality resulting from remedial action at the site. Monitoring 
programs conducted since 1980 at wells on and downgradient of the millsite have 
resulted in an estimation of baseline conditions and a characterization of contaminant . 

types within the ground water; current monitoring focuses on determining background 
water quality conditions upgradient of the millsite, better defining the extent of 
contamination downgradient of the millsite, and pursuing objectives 3 and 4. In meeting 
objective 4, measured water quality values are compared with federal standards 
promulgated by UMTRCA and state standards promulgated by Title 26, Chapter 11, of 
the Utah Code Annotated. The numeric standards that apply to the millsite are listed in 
Table 7 (Table 7 combines federal and state standards into one list for comparison 
purposes; federal standards are listed separately in 40 CFR 19212). 

Ground-water samples were collected1 from the alluvial aquifer in April 1992 with a 
peristaltic pump, submersible pump, or a Teflon bailer, depending on individual well 
conditions and analytes sampled. Alluvial well samples were collected from nine on-site 
wells (82-20, 82-43, 82-30B, 82-31845, 82-364 82-404 82-45B, 82-51, 82-52) and were 
analyzed for radionuclides (uranium-234/238, thorium-230, and radium-226/228,), gross 
alpha, metals (arsenic, molybdenum, selenium, and vanadium), and1 nitrate (see Figures 9 
and 10 for well locations). One downgradient alluvial well (82-08) and one well 
completed in the Burro Canyon aquifer (84-74) were scheduled to be sampled, but access 
was denied by the property owner. 

Activities associated with the OU 111 surface- and ground-water remedial investigation 
commenced in fall 1992. Because wells that were historically used toerepresent 
background water quality (e.g., wells 82-20 and 82-43) were not truly representative of 
upgradient conditions (they are located on site in contaminated areas; water quality 
standards for nitrate, selenium, and uranium were exceeded, at times, in samples from 
these wells), a series of new upgradient wells was installed in October. Upgradient wells 
92-01, 92-03, and 92-05 were completed in the alluvial aquifer, and wells 92-02, 92-04, 
and 92-06 were completed in the Burro Canyon aquifer. 

New wells also were installed in downgradient locations to better define the extent of 
contamination in ground' water. Wells 92-07, 92-08, 92-09, and 92-11 were completed in 
the alluvial aquifer, well 92-10 was completed in the Burro Canyon Formation, and 
well 92-12 was completedl in the Dakota Sandstone. 

These new wells and 14 previously existing wells were sampled in November/December. 
Organic analytes included Target Compound List (TCL) volatiles, semivolatiles, 
herbicides, and pesticides/PCBs. 
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Table Z Compmiron of FederaP and State of Utahb Ground Water Quality Standarb with 
1992 and Historical Maximum Conce,rttrm'orts in the Alluvial AquifiF 

Historical #axinnand'e d 
Federal /State 1992 M a a s p  

standard Constituent 
up- 

Gradient 
(In- 
site 

IDam- UP- on- Doam- 
6radient 6adient Site Gradient 

Field Heasurement 
PH 6.5-8.5 

2.4 mg/L 
10 mg/L 

0.05 mg/L 
1 mg/L 
0.01 mg/e 
0.05 mg/L 
1 mg/L 
0.05 mg/L 
0.002 mg/L 
0.1 mg/L 
0.01 mg/L 

5 w / L  
0.05 mg/L 

6.73-7.05 

0.382 
1.581 

-0.131 
2.25 

-0.002 
0.0797 
0.197 
0.0891 
(0. 0001 
0.19 
0.0247 

<O .006 
0.5 

6-8.25 6-8.8 6.48-7.72 

0.722 
57.375 

0.166 
-0.0533 
<O.OOI 
-0.0062 

0.0524 
0.0229 

~0 .0001  
0.686 
0.0331 

-0 - 0067 
0.0678 

6.48-6.84 

-0.137 
-0.082 

q0.003 
-0.0653 
<0.001 
(0.006 
(0.004 
-0.0012 
<O.OOO~ 
-0.003 
4l.003 
< O .  006 

0.0405 

--- 
Inorganics 

F1 uori de 
Nitrate (as N ) f  

1.2 0.8 
67.766 33.308 

ktal s 
Arsenic 
Bari um 
Cadmi um 
Chromium 
Copper 
Lead 
Mercury 
Molybdenum 
Sel eni um 
Si 1 ver 
Zinc 

3.1 
0.85 
0.005 
0.037 

(0. 025 
--- 

0.0023 

3.3 
(0. 025 

5.02 

108 

0.054 
1 
0.005 
0.01 

(0.825 
<o. 001 

0.53 
0.06 

<O. 025 
0.47 

--- 

I 

Ip 

I 
1 
I 

m 

m 

Radi 01 ogi cal 
Gross Alpha (excluding 

Radon and Uranium)g 
Radium-226 and -228 
Urani um-234 and -238h 

15 pCi/L 

5 pCi/L 
30 pCi/L 

(50 767.01 119.81 

0.1 
628.74 

157.1 

0.9 
2264.4 

0.4 
3.8628 

10.4 
2957.04 

Herbicides 
2,4,5-TP (Si 1 vex) 
2,4-D 

0.01 mg/L 
0.1 mg/L 

<o. 0002 
<0.00025 

(0. 0002 
(0. 00025 

<0.0002 <o. 0002 
(0.0004 (0. 0064 

--- 
--- 

Pesticides 
Endrin 
Methoxychlor 
Toxaphene 
gama-BHC (Lindane) 

0.0002 mg/L 
0.1 mg/L 
0.005 mg/L 
0.004 mg/L 

<o. 0001 
< O .  00052 
< O .  0052 
<O. 00005 

<o. 0001 
<08.00052 
<O. 0052 
<0.00005 

<0.0001 
<0.0005 
(0.005 
<0.00005 

<o. 0001 <o. 00002 
<0.001 <0.001 
<0.001 (0. 00096 
<O. 00005 <O. 00001 

Semi vol at i 1 e Organi cs 
1,4-Dichlorobenzene 0.075 mg/L 

Volatile Organics 
1,l.l-Trichloroethane 0.2 mg/L 
1 , l - D i  chl oroethene 0.007 mg/L 

~ 1,2-Dichloroethane 0.005 mg/L 
Benzene 0.005 mg/L 
Carbon tetrachloride 0.005 mg/L 
irri chl oroethene 0.005 mg/L 
lTri ha1 omethanesl 0.1 mg/L 
Vinyl chloride 0.002 mg/L 

(0.01 <0.01: <0.01 <0.'01 

<o. 001 
<O.OOI 
(0.001 
(0.001 
<0.001 
(0.001 
<o. 001 
<o. 002 

(0.001 
<0.001 
<0.001 
(0.001 
(0.001 
t o .  001 
<0.001 
<o. 002 

(0.001 
<o. 001 
(0.001 
(0.001 
<0.001 
<0.001 
(0. 001 
< O f  002 

co.001 (0.001 
(0.001 (0.001 
co.001 <0.001 
(0.001 (0.001 
(0.001 (0.00I 
<0.001 (0.00I 
<0.001 <o.ooi 
<o. 002 <o. 002 

E 
I 
I 
I 
1 

?Standards f rom the IUranium Mill Tailings Radiation Control Act, revised in 1986. 
bState o f  Utah Ground Water Quality Standards, Title 26, Chapter 11. Utah Code Annotated. Not all state 

CA 1'---'' indicates no data available; a 'I<" indicates that the maximum concentration was below detection 

dThe values are in units shown under the Standards column. 
eBased1 on maximum concentrations observed from 1984 through 1991. 
fNitrate (as N) was derived for measured nitrate using the following conversion: nitrate 
N) = N0714.427. 

standards are listed in this table. 

limits (number shown is detection limit); a "-" indicates an approximate value (the value was outside the 
limits f o r  which the instrument was calibrated). 

'(as 

The 

gMeasured Val ues represent total gross a1 pha , i ncl udi ng urani um. 
hUranium concentrations which were measured in mg/L were converted to pCi/L f o r  comparison purposes. 
conversion assumes equilibrium and an activity o f  0.666 pCi/Fg. 
1 T r i  halomethanes include bromodichloromethane, bromoform, di bromochloromethane, and chloroform. 
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Figure 9. Ground- Water Sampling Locations On Site and Upgradient of the Monticello Miulrite 
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Inorganic analytes included major anions (chloride, fluoride, nitrate, nitrite, and sulfate), 
major cations (ammonium, calcium, magnesium, potassium, and sodium), metals 
(aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, chromium, copper, 
cyanide, iron, lead, manganese, mercury, molybdenum, nickel, selenium, silver, strontium, 
thallium, uranium, vanadium, and zinc), total dissolved solids, gross alpha, gross beta, 
and radionuclides (polonium-210, radium-226/228, thorium-230/232, uraniUm-234/238, 
and radon-222). ' 

Samples from alluvial wells were analyzed for organic and inorganic constituents and 
were collected from three upgradient wells (92-01, 92-03, and 92-05), seven on-site wells 

downgradient wells (82-07, 88-85, 92-07, 92-08, 92-09, and 92-11). Samples from Burro 
Canyon wells also were analyzed for organic and inorganic constituents and were 
collected from three upgradient locations (92-02, 92-04, and 92-06) and three on-site 
locatio% (84-75, 84-76, and 84-77). Samples collected from three downgradient Burro 
Canyon wells (83-70, 84-74, and 92-10) were analyzed for inorganic constituents only. 
The one Dakota Sandstone well (92-12) scheduled to be sampled was dry. 

(82-30B, 82-36A, 82-31BW, 82-404 82-42,31SW91-14, and 31SW91-23), a d  six 

Samples were collected with a dedicatedl bladder pump, submersi(b1e pump, or Teflon 
bailer, depending on individual well conditions. Those requiring filtration were run 
through a 0.45-pm filter in h e  with the collection vessel. Samples were then preserved 
and analyzed according to procedures prescribed in1 the Arudytzcal Chemistry Laboratory 
Handbook of Arudytzcal and Sample-Preparation Procedures (Chem-Nuclear Geotech, 
Inc. 1992e). In Table 7, 1992 and historical maximum concentrations are listed and 
compared with federal and state ground-water standards. Analytical results of all 1992 
well samples are in Appendix A, Tables A-15 through A-17. 

In samples from upgradient alluvial and Burro Canyon wells, no federal or state 
standards were exceeded. Time-concentration graphs for arsenic, molybdenum, 
uranium-234 and -238, and1 radium-226 and1 -228 in well 82-20 are displayed in 
Appendix B, Figures B-13 through B-16, respectively. Although this well does not 
represent true background conditions, the time-concentration graphs from this well 
demonstrate low concentrations of tailings-related contamination over time and provide a 
comparison with time-concentration graphs from on-site and downgradient wells. 

Ground water sampled from the alluvid aquifer on site is contaminated by elements 
leached from the tailings piles. h general, the highest contaminant concentrations are 
found in the vicinity of the Vanadium and East tailings piles. Historically, levels of gross 
alpha, arsenic, molybdenum, nitrate, selenium, uranium-234 and -238, and 
radium-226 and -228 and the pH have, at times, exceeded standards (Table 7). In 1992, 
levels of arsenic, selenium, nitrate, molybdenum, uranium-234 and -238, gross alpha, and 
radium-226 and -228 exceeded standards in one or more on-site ground-water samples. 
Time-concentration graphs for arsenic in well 82-30B and for molybdenum, 
uranium-234 and -238, and radium-226 and -228 in well 82-36A are shown in 
Appendix B, Figures B-17 through B-20, respectively. As illustrated by these graphs, 
measured arsenic values in well 82-30B and molybdenum, uranium-234 and -238, and 
radium-226 and -228 values in well 82-36A have consistently exceeded applicable 
standards through time. 
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A sample from on-site Burro Canyon well 84-77 had uranium (43.43 pCi/L) and gross 
alpha (46.67 pCi/L excluding uranium and radon) d v i t i e s  above the respective 
standards of 30 pCi/L and 15 pCi/L. This well will continue to be sampled to determine 
if the uranium and gross alpha activities measured in this sample were anomalous or if 
the measurements represented contamination in the aquifer. All other samples from on- 
site Burro Canyon wells were below standards for all constituents. 

Downgradient alluvial aquifer monitoring wells on private property east of the millsite 
(Figure 10) have provided evidence of contaminant migration. At times in the past, 
levels of gross alpha, molybdenum, selenium, and uranium-234 and -238 andl the pH have 
exceeded standards (Table 7). In November 1992, uranium activity exceeded the 
UMTRCA standard of 30 pCi/L in samples from all downgradient alluvial wells, 
including the sample from the eastern-most well (1.3 kilometers east of the millsite 
boundary), which had an activity of 290.10 pCi/L. In addition to uranium, standards for 
other constituents were exceeded in downgradient alluvial wells: molybdenum was 
exceeded in wells 92-07 and 92-11; selenium was exceeded in wells 92-07, 88-85, and 
92-11; and gross alpha was exceeded in wells 92-07 and 82-07. (Note: gross alpha 
measurements were compared with the standard, which excludes uranium and radon, by 
subtracting uranium activities from the reported gross alpha- activities; the analytical 
process for the determination of gross alpha eliminates radon from the sample). 
Standards for arsenic, barium, chromium, axid lead were exceeded in well 88-85; 
however, these excessive concentrations likely were due to high turbidity levels 
(> 1,000 nephelometric turbidity units) in the sample. Because the sample was analyzed 
for total metals, the sample was not filtered, and the analytical results reflected the 
chemistry of the suspended sediment as well as the water. 

Representative time-concentration graphs showing levels of arsenic, molybdenum, 
uranium-234 and -238, and radium-226 and -228 in a downgradient well (82-08) are in 
Appendix B, Figures B-21 through B-24, respectively. Although it was not sampled 
during 1992, historical data collected1 from well 82-08 are representative of downgradient 
conditions. Other downgradient wells did1 not have enough years’ data to provide a plot. 

No federal or state standards were exceeded in ground-water samples collected1 from 
downgradient Burro Canyon Formation wells (84-74, 83-70, and1 92-10) during 1992. 

Sampling for TCL semivolatiles, volatiles, pesticides/PCBs, and herbicides (listed in 
Appendix A, Table A-18) in the alluvial and Burro Canyon aquifers was conducted in 
November and December. With the exception of one volatile organic compound and 
one semivolatile compound, all concentrations of TCL volatiles, semivolatiles, 
pesticides/PCBs, and herbicides were below reporting limits. The one volatile organic 
compound detected, acetone, was detected in a sample from upgradient alluvial 
well 92-06; the sample concentration was 28 micrograms per liter (pg/L). 
Bis(2-ethylhexy1)phthalate was detected in samples from wells 82-30B (96 pg/L) 
and 82-36A (39 pg/L); however, this compound also was found in the associated 
laboratory blanks and was probably introduced during the sampling and analysis process. 
Results of organic analyses are listed in Appendix A, Tables A-16 and A-17, and results 
are compared with federal/state standards in Table 7. 
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Semivolatile and volatile compounds that were not T U  constituents, but were detected, 
were labeled as tentatively identified compounds and are listed in Table A-17. 
Tentatively identified compounds were labeled as such because the laboratory instrument 
was not calibrated for that specific compound, which resulted in an estimated 
concentration. Because of the low estimated concentrations detected (e58 pg/L), these 
compounds are not considered potential contaminants in the ground water. 

A well abandonment project at the millsite was completed in September 1992. This 
project included the abandonment of three US. Atomic Energy Commission wells that 
were used for water production during operation of the uranium dl and four bedrock 
coreholes that were installed for bvestigative purposes in 1982. Abandonment was 
necessary because of the age, unknown construction, and lack of use of the wells. 
Abandonment also eliminated a potential conduit for contaminant migration from the 
alluvial aquifer into the Burro Canyon aquifer. 
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Qudity Assurance 

I 

The DOE-GJPO has a Quality Assurance (QA) Program that is consistent with and 
responsive to DOE Order 5700.6C, eWrity Assurmrce, and that addresses the 
requirements of the American Society for Mechanical Engineers NQA-1 (1989), Qudity 
Assurance Program Requirements for Nuclear FacZth.  This program provides a 
structured approach for the application of QA principles to work performed by the DOE 
and is implemented through the J2uality Asszuance M a d  (Chem-Nuclear Geotech, 
Inc. 19920. 

A Quality Assurance Program Plan (QAPP) was developed for specific environmental 
monitoring and surveillance needs at the MM"S and is appended to the Environmental 
Monitoring PZm (Chem-Nuclear Geotech, Inc. 1992~). The primary purpose of the 
QAPP is to ensure that all data and documentation are valid and traceable and meet 
requirements and all environmental monitoring results are valid. Pn addition, the QAPP 
addresses organizational responsibility, design, procedures, records, and audits. Field 
and laboratory quality control (QC), human factors, chain-of-custody, performance 
reporting, and independent data verification are addressed by the organizations 
responsible for the work. 

Sampling 

Sampling methodologies used for environmental monitoring at the MMTS are described 
in the Environmental Procedures Catalog (Chem-Nuclear Geotech, Inc. 1992g) and follow 
EPA guidance given in Test Methods for Evaluating Solid Waste (EPA 1986). QA and 
QC measures are integrated into all sampling activities to ensure sample 
representativeness, sample accuracy, sample precision, data comparability, and data 
completeness. 

Laboratory Analysis 

The Analytical Chemistry Laboratory performs analyses in support of the environmental 
monitoring programs and implements QA requirements through the Analytical Chemistry 
Laboratory Admini.stra?be Plan and Quality Control Procedures (Chem-Nuclear Geotech, 
Inc. 1992h). The Analytical Chemistry Laboratory's objective is to provide high-quality 
analytical data that adequately meet the environmental monitoring program 
requirements. This objective is met by implementing laboratory protocol that ensures 
that a sample wil l  retain its proper identity, analytical results will be obtained and 
reported correctly, and a well-documented1 sample history will be maintained. QA and 
QC measures addressed include organizational responsibility, training/qu&cation of 
personnel, laboratory records, records control, laboratory QC, data acceptance, sample 
analysis, data recording and calculation, data deficiencies, chain-of-custody, procurement 
of services, and quality assessment. Sampling and analytical methodologies are in the 
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Analytical Chemistry Laboratory Handbook of Anulytical and Sample-Preparation 
Procedures (Chem-Nuclear Geotech, Inc. 1992e). 

The Analytical Chemistry Laboratory maintains an internal QC organization to provide 
independent data review and evaluation of QA data. The QA section staff includes in its 
audit program the evaluation of the effectiveness of the Analytical Chemistry Laboratory 
QC program. Subcontracted analytical laboratories are under the supervision of the 
Analytical Chemistry Laboratory. It is the responsibility of the Analytical Chemistry 
Laboratory to monitor a subcontracted laboratory's methodologies and sample results 
and ensure that proper QC is practiced. 

The Analytical Chemistry Laboratory participates in the DOE interlaboratory QA 
program coordinated by the DOE Environmental Measurements Laboratory (EML) for 
radioactive materials, as mandated by DOE Order 5400.k This interlaboratory program 
is designed to test the quality of the environmental measurements being reported to the 
DOE by its contractors. Weal or synthetic environmental samples that have been 
prepared and1 thoroughly analyzed at the program laboratory are distributed to the 
contractors for analysis, and the results are compiled for comparison. The Analytical 
Chemistry Laboratory also participates in two non-DOE interlaboratory QA program: 1) 
EPA's Environmental Measurement Systems Laboratory (EMSL) for radioactive 
materials, and1 2) the National Institute for Occupational Safety and Hedth Proficiency 
Analytical Testing Program for airborne metal, silica, and asbestos. A summary of the 
1992 Analytical Chemistry Laboratory's results for the EML and EMSL interlaboratory 
QA programs is shown in Table 8. The precision of the laboratory's results can be 
determined by comparing the reported llaboratory values with the reference values listed 
in Table 8. 

Data Management 

Data management objectives for environmental monitoring activities are to maximize the 
usefulness and protection of important program information and to minimize the record- 
keeping burden and1 cost. These objectives were achieved through establishment and 
implementation of continuous, systematic, and effective controls for each phase of a 
record's life cycle. Records were stored1 and kept in an identifiable, legible, and 
retrievable state and were protected against deterioration, damage, and loss. 

Data management activities included receipt of laboratory results via network transfer, 
data entry of information, and1 formatting of data for report preparation. All 
environmental monitoring data were stored in an ORACLE data base on a MicroVAX 
computer system that is maintained by Geotech. 
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Table 8. Summary of Analytical Results for the Interlaboratory Quality Assurance Programs 

Analysis Ma t r i x  Isotope Reported Reference Ra t io  Analysis i l l a t r i x  Isotope Reported Reference Ra t io  
Date Type Analyzed Laboratory Value' Reported/ Date ~ y p e  Analyzeti Laboratory Valuea ~epor ted /  

Reference Val ue' Reference Val uea 

WE Environmental kasurements Laboratory 

09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 
09/92 

A i  r Be-7 
A i r  Mn-54 
A i  r Co-57 
A i  r Co-60 

A i r  CS-134 
A i r  CS-137 

A i  r Pu-238 
A i  r Pu-239 
A i  r Am-241 
A i  r U 
Soi 1 IK-40 
Soi 1 Sr-90 
Soi 11 CS-137 
Soi 1l Pu-238 
Soi 1 Pu-239 
Soi 1 Am-241 
Soi 1 U-234 
Soi 1 0-238 
Soi 1 U 
Vegetation K-40 
Vegetation Sr-90 
Vegetation Cs-137 
Vegetation Pu-238 
Vegetation Pu-239 
Vegetation Am-241 

Water Mn-54 
Water Co-60 
Water Sr-90 

A i r  Sr-90 

A i r  Ce-144 

Water H-3 

Water CS-134 
Water CS-137 

Water Pu-238 
Water Pu-239 
Water Am-241 
Water U 

Water Ce-144 

0.340 
0.270 
0.580 
0.360 
0.163 
0.410 
0.640 
0.390 
0.366 
0.400 
0.285 
0.150 
0.327 
0.908 
0.292 
0.207 
0.710 
0.212 
0.312 
0.318 
0.110 
0.090 
0.284 
0.250 
0.104 
0.310 
0.219 
0.141 
0.380 
0.270 
0.202 
0.560 
0.370 
0.610 
0.192 
0.220 
0.223 
0.940 

0.308 
0.259 
0.640 
0.306 
0.137 
0.372 
0.582 
0.433 
0.420 
0.450 
0.320 
0.128 
0.384 
0.957 
0.285 
0.219 
0.776 
0.183 
0.292 
0.296 
0.232 
0.101 
0.489 
0.292 
0.125 
0.379 
0.242 
0.118 
0.333 
0.278 
0.220 
0.441 
0.290 
0.512 
0.197 
0.238 
0.205 
0.906 

1.10 
1.04 
0.91 
1.18 
1.19 
1.10 
1.10 
0.90 
0.87 
0.89 
0.89 
1.17 
0.85 
0.95 
1.02 
0.95 
0.91 
1.16 
1.07 
1.07 
0.47 
0.89 
0.58 
0.86 
0.83 
0.82 
0.90 
1.19 
1.14 
0.97 
0.92 
1.27 
1.28 
1.19 
0.97 
0.92 
1.09 
1.04 

Envi mraaental hi t o r i  ng System Laboratory 

01/17/92 
01/24/92 
031 13/92 
03/27/92 
03/27/92 
03 /2 7/92 
03/27/92 
05/15/92 
05/15/92 
07/24/92 
08/21/92 
08/28/92 
08/28/92 
08/28/92 
08/28/92 
09 / 18/92 
09 11 8 192 
10/09/92 
10/09/92 
10/09/92 
101 09 192 
10/09/92 
10/09/92 
10/23/92 
11/06/92 
11/06/92 

Water 
Water 
Water 
A i r  
A i  r 
A i  r 
A i  r 
Water 
Water 
Water 
Water 
A i  r 
A i r  
A i r  
A i  r 
Water 
Uater 
Uater 
Uater 
Uater 
Water 
Water 
Water 
Water 
Water 
Water 

Sr-90 19.00 
1PU-239 16.40 
Ul (natural 125.27 
A1 pha 7.00 
Beta 42.00 
Sr-90 15.00 

Gross Alpha 18.00 
Gross Beta 43.67 
U (naturall) 3.87 
Pu 8.73 
A1 pha 25.00 

. Beta 72.33 
Sr-90 24.33 
CS-137 19.67 
Gross Alpha 24.67 
Gross IBeta 47.33 
Co-60 9.00 
Zn-65 138.67 
Ru-106 165.67 
CS-134 6.67 
CS-137 9.00 

CS-137 9.00 

Ea-133 79.67 
H-3 5946.33 
Ra-226 7.37 
Ra-228 5.43 

20.0 0.95 
16.8 0.98 
25.3 1.00 
7.0 1.00 
41.0 1.02 
15.0 1.00 
10.0 0.90 
15.0 1.20 
44.0 0.99 
4.0 0.97 
9.0 0.97 
30.0 0.83 
69.0 1.05 
25.0 0.97 
18.0 1.09 
45.0 0.55 
50.0 0.95 
10.0 0.90 
148.0 0.94 
175.0 0.95 
8.0 0.83 
8.0 1.12 
74.0 1.08 
5962.0 1.00 
7.5 0.98 
5.0 1.09 

'All1 values are r e l a t i v e .  iExponents are not included; therefore, values do not ind icate actual concentrations. 



Records generated in support of environmental monitoring activities were subject to the 
requirements for maximum-level records as specified in the QAPP for the Environmental 
Monitoring Plan (Chem-Nuclear Geotech, Inc. 1992c) and in Section 13 of Geotech’s 
Management Policies Manual (Chem-Nuclear Geotech, Inc. 1992i). 
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P.O. Box 457 
33 West First South 
Monticello, UT 84535 
(801) 587-2271 

City Manager: Mr. Rick Terry 

Monticello Planning Commission 
c/o City of Monticello 
P.O. Box 457 
33 West First South 
Monticello, UT 84535 
(801) 587-2271 

Blanding City Council 
City of Blanding 
50 West 100 South 
Blanding, UT 84511 
(801) 678-2791 

City Manager: MI. Norman Johnson 

County Officials 

San Juan County Commission 
117 South Main Street 
Monticello, UT 84535 
(801) 587-2231 . 

State and Local Agencies 

Mr. Larry Anderson 
Director 
Bureau of Radiation Control 
Division of Environmental Health 
Utah Department of Environmental 
Quality 
P.O. Box 16690 
Salt Lake City, UT 84116-0690 
(801) 533-6734 

Mayor - The Honorable Jack Young 
city council: 

Mr. Rye Nielson 

Mr. Russell Schafer 
W. John Black 
Mr. Bernie Christensen 

Mr. Gary m o w  

Mayor: The Honorable Jim Shumway 
council: 

Mr. Lou Mueller 
Mr. Wayne Palmer 
Mr. Don Palmer 
Mr. Jim Slavens 
MI. Stan Perkins 

County Commissioners: 
Mr. J. Tyron Lewis, Chairman 
Mr. Bill Redd 
Mr. Mark Maryboy 

Ms. Renette Anderson 

Division of Environmental Health 
Utah Department of Environmental Quality 
288 North 1460 West 
Salt Lake City, UT 84116 

community Affairs 

(801) 538-6121 
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Mr. Brent Everett W. Kenneth L Alkema 
Project Coordinator Director 
Bureau of Solid and Hazardous Waste Utah Department of Environmental 
Utah Dept. of Environmental Quality Quality 
1950 West North Temple 288 North 1460 West 
Salt Lake City, UT 84116 Salt Lake City, UT 84114-6170 
(801) 536-4100 ’ (801) 538-6121 

Mi. Jim Adamson 
Southeastern Utah Health District 
P.O. Box 127 
Monticelilo, UT 84535 
(801) 587-2021 

US. Government Officials 

Mr. Robert Duprey 
Director 
Waste Management Division 
U.S. Environplental Protection 

Agency, Region VID 
999 Eighteenth Street, Suite 1300 
Denver, CO 80202-2405 
(303) 294-1519 

Ms. Sonya Pennock 
Community Relations Coordinator 
Office of Public Affairs (80EA) 
U.S. Environmental Protection 

999 Eighteenth Street, Suite 500 
Denver, CO 80202 

Agency, Region WI 

(303) 294-1 115 

Mr. Paul Mushovic 
Remedial Project Manager 
U.S. Environmental Protection 

999 Eighteenth Street, Suite 500 
Denver, CO 80202 

Agency, Region VIII (8HWM-FF) 

(303) 294-1983 

Ms. Diane Simmonds 
Community Relations 
Utah- Department- of Environmental 
Quality 

288 North 1460 West 
Salt M e  City, UT 84114-6170 
(801) 538-6121 

Mr. James J. Scherer 
Regional Administrator 
U.S. Environmental Protection 

Agency, Region vD[p 
999 Eighteenth Street, Suite 1300 
Denver, CO 80202-2405 

Mr. Ralph Lightner 
Branch Chief 
U.S. Department of Energy 
Office of Environmental Restoration 

Division of Southwestern Area Programs 
Germantown, MD 20585 

(EM45 1) 

Mr. Jacob W. Gatrell 
U.S. Department of Energy 
Office of Environmental Restoration 

Germantown, MD 20585 
(EM45 1) 
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Mr. C. Jay Silvemale 
Section Chief 
Superfund Branch 
U.S. Environmental Protection 

Agency, Region VIII 
999 Eighteenth Street, Suite 500 
Denver, CO 80202-2404 
(303) 294-7079 

Ms. Karen S. Scotti 
Public Relations Director 
RUST Geotech Inc. 
P.O. Box 14000 
Grand Junction, CO 81502 
(303) 248-6403 

Mr. David Jackson 
Public Affairs Officer 
U.S. Department of Energy 
Office of Intergovernmental and 

External Affairs (OIEA) 
Albuquerque *Field1 Office 
P.O. Box 5400 
Albuquerque, NM 871 15 
(505) 845-5699 or FTS 845-5699 

Ms. Audrey Berry 
Public Main Specialist 
U.S. Department of Energy 
P.O. Box 2567 
Grand Junction, CO 81502 
(303) 248-6015 

Mr. Don Leske 
Project Manager 
U.S. Department of Energy 
Grand Junction Projects Office 
P.O. Box 2567 
Grand Junction, CO 81502 
(303) 248-6197 

Mr. James E. Bickel 
Assistant Manager 
U S .  Department of Energy 
Office of Energy and Special Programs 
Albuquerque Field1 Office 
P.O. Box 5400 
Albuquerque, NM 871 15-5400 
(505) 845-4829 or FTS 845-4829 

Dr. James J. Szenasi 
Deputy Assistant Manager Assistant Manager 
U.S. Department of Energy 
Office of Energy and Specials Programs Office of Environment, Safety, and 
Albuquerque Field Office Health 
P.O. Box 5400 
Albuquerque, NM 871 15-5400 
(505) 845-5068 or FTS 845-5068 

Mr. Dennis L. Krenz 

U.S. Department of Energy 

Albuquerque Field Office 
P.O. Box 5400 
Albuquerque, NM 871 15-5400 

Ms. Constance Soden 
Director, Environmental Protection 
Division 

U.S. Department of Energy 
Office of Environment, Safety, 

and Health 
P.O. Box 5400 
Albuquerque, NM 871 15 

Mr. William (Skip) Harrell 
Environmental Compliance Program 
Manager 
U.S. Department of Energy 
Office of Environment, Safety, 

and Health 
P.O. Box 5400 
Albuquerque, NM 87 115 



MI. Don Burchett 
Chief of Real Estate 
U.S. Army Corps of Engheers 
P.O. Box 2288 
Mobile, AL 36652 
(205) 694-3650 

Ms. Mary Wilson 
W C  Project Manager 
Oak Ridge National Laboratory 
P.O. Box 2567 
Grand Junction, CO 81502-2567 
(303) 248-6232 or FTS 326-6232 

W. John Pepin 
Monticello Area Office Manager 
RUST Geotech Inc. 
P.O. Box 909 
Monticello, UT 84535 
(801) 587-2615 

Mr. Ronald1 Kowalewski 
U.S. Department of Energy 
1000 Independence Avenue, SW 
Washington, DC 20585 

Ms. Marjorie G. Wagher  
Agency for Toxic Substance 
and Disease Registry 

Executive Park, Building 33 
1600 Clifton Road, E-56 
Atlanta, GA 30333 
(404) 639-6040 

Administrative Record/Idomation Repository 

San Juan County Public Library 
80 North Main Street 
Monticello, Utah 84535 
(801) 587-2281 

U.S. Environmental Protection 
Agency, Region VDI Library 

999 Eighteenth Street, 2nd Floor 
Denver, CQ 80202-2405 
(303) 294-1692 

RUST Geotech Inc. 
Monticello Area Office 
P.O. Box 909 
32 West First South 
Monticello, UT 84535 
(801) 587-2281 
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Tabl'e A-1. Radon Data for Monticello, First Quarter 1992 
(Date Instaliled: 12/30/1991; IDate Removed: 03/30/1992) 

Sample Detector Reported Corrected Radon 
Location Mumber Radon Val uea Radon Val ueb Concentrati on 

(PCi /L) (PCi /L) wi / m u  

RN-M-04 3176787 1 .O 1.2 1.2E-09 
RN-M-04 3 176803 10.7 0.9 9.OE-10 

3176797 1.3 1.6 1.6E-09 RN-M-06 
RN-H-06 3 176815 No Data No Data No Data 

RN-M-07 3 176795 0.2 0.2 2 .OE-10 
RN-M-07 3 176809 1.0 B .3 1.3E-09 

RN-M- 10 
RN-M- 10 

RN-M-l l 
RN-M- 1 1 

RN-M- 13 
RN-M- 13 

RN-M- 14 
RN-M-14 

3 176798 
3176811 

3 17681 6 
3 176817 

3 176806 
3 17681 4 

3176799 
3 176807 

01.5 
01.7 

01.1 
01.3 

01.5 
ON. 6 

01.1 
01.2 

0.6 
0.9 

0.2 
0.3 

80.6 
0.7 

0.2 
0.2 

6.OE-10 
9l.OE-10 

2.OE-10 
3.OE-10 

6.OE-10 
7.OE-10 

2 .OE-10 
2.OE-10 

RN-M- 1'5 3 176805 01.4 0.5 5.OE-10 
RN-M- 15 3 176810 01.3 0.4 4.OE-10 

aThe reported radon value i s  the result received from the 

bThe corrected radon value i s  derived by apply ing  a correction 
The correction factor i s  the ratio 

subcontracted llaboratory. 

factor- to  the reported1 value. 
o f  a known exposure value t o  the value t h a t  is  measured and 
reported. 
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Table A-2. Radon Data f o r  Monticello, Second Quarter 1992 
(Date Installed: 03/30/1992; Date Removed: 06/26/1992) 

Sampl e 
Locat i on 

Detector 
Number 

Reported Corrected Radon 
Radon Val uea Radon Val ueb Concentration 

(PCi / e )  (PCi /u (pCi /me) 

RN-M-04 
RN-M-04 

3 176885 
3176894 

2.1 
1.4 

1.9 
1.2 

P .9E-09 
3 .2E-09 

3.1E-09 
2.1E-09 

RN -M- 0 6 
RN - M- 0 6 

3176869 
3 176888 

3.4 
2.3 

3.1 
2.3 

2.4E-09 
7.OE-101 

RN-M- 07 
RN8-M-07 

3176815 
3 176890 

2.7 
0.8 

2.4 
80.7 

10.7 
0.8 

80.6 
0.7 

0.2 
0.2 

6.OE-10 
7.0E-tO 

RN-M- 10 
RN -M- 1 0 

3 176884 
3176891 

0.2 
0.2 

2.OE-10 
2.OE-10 

RN-M- 1 1 
RN-M-1 I 

3 176880 
3 176887 

0.1 
0.5 

t O . l  
10.5 

<l .OE-10 
5.OE-10 

RN-M-13 
RN-M-13 

3176873 
3 176879 

0.5 
40.1 

0.5 
to. $ 

5.OE-10 
t1 .OE-10 

RN-M- 14 
1RN-M- 14 

3 176878 
3 176886 

1.2 
0.7 

RN-M- 15 
RN-M- 15 

3 176889 
3 176892 

1.1 
0.7 

1. IE-09 
7. OE- 10 

aThe reported radon value i s  the resu l t  received from the 
subcontracted laboratory. A 'I<'' indicates tha t  the maximum 
concentration was below detection limits (number shown i s  detection 
1 imit) .  

factor  t o  the reported value. 
o f  a known, exposure value t o  tlhe value tha t  is  measured and1 
reported. 

bThe corrected radon value i s  derived' by applying a correction 
The correction factor  i s  the r a t i o  



E 
Table  A-3. Radon Data f o r  Monticello, Third Quar te r  1992 

(Date Instal 1 ed: 06/26/1992; Date Removed: 09/30/1992) 

Sample Detector Reported Corrected Radon 
Location Number Radon Wal uea Radon Val ueb Concentration 

(PCi /L)  ( P W L )  (fli/mL) 

RN-M-04 
RN-M-04 

3553181 
3553190 

2.2 
2.1 

2.3 
2.1 

2.3E-09 
2.1E-09 

3.1E-09 
3.1 E-09 

1RN-M- 06 
RN-M-06 

3553 173 
3553184 

3.0  
3.0 

3.1 
3.1 

1.5E-09 
1.6E-09 

RN-M-07 
RN-M-07 

1.4 
1.5 

1.5 
1.6 

0.3 
0.6 

RN-M- 10 
RN-M- 10 

3553178 
3553185 

0.3 
0.6 

0.3 
0.3 

'0.3 
0.3 

3 . O E - I O  
3.OE-10 

RN-M- 1 3 
RN-M- 1 l 

3553191 
3553193 

3553199 
3553201 

0.8 
0.6 

0.8 
0.6 

8.OE-10 
6.OE-10 

RN'-M- 13 
RN -My 1 3 

3553186 
3553187 

0.4 
0.2 

0.4 
0.2 

4.OE-10 
2. O E - I O  

RN-M- 14 
RN-M- 14 

RN-M- 15 
RN-M- 15 

3553194 
3553 197 

0.7 
0.8 

0.7 
0.8 

7 .OE-ilO 
8.OE-I0 

aThe repor t ed  radon va lue  i s  the result rece ived  from the 

bThe c o r r e c t e d  radon va lue  i s  de r ived  lby applying a c o r r e c t i o n  
The c o r r e c t i o n  f a c t o r  i s  the r a t i o  

subcontracted1 1 abora tory .  

f a c t o r  t o  the  r epor t ed  va lue .  
o f  a iknown exposure va lue  t o  the vallue t h a t  i s  measured and 
r epor t ed .  
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Table A-4. Radon Data f o r  Monticello, Fourth Quarter 1992 
(Date Enstalledl: 09/29/1992; Date Removed: 12/21/1992) 

Sample Detector Reported Corrected Radonl 
bocati on Number Radon Val uea Radon Val ueb Concentration 

(PCi /L) ( P W U  ( f i i  / m u  

RN-M-04 
RN-M-04 

RN-M-06 
RN-M-06 

RN-M-07 
RN-M-07 

RN-M- 10 
RN-M- 10 

RN-M- 1 1 
. RN-M- 11 

3 557743 
3557750 

3557737 
3557753 

3557734 
3557740 

3557746 
3557747 

3557744 
3557745 

0.7 
0.8 

1.6 
1.7 

0.8 
0.8 

0.2 
t O . l  

to. 1 
to. 1 

1.1 
1.3 

2.5 
2.7 

1.3 
1.3 

10.3 
t O . l  

t o . l  
t O . l  

1.1 E-091 
1.3E-09 

2.5E-09 
2 .7lE-O9 

1.3E-09 
1.3E-09 

3 .OE-10 
t l  .OE-10 

t l  .OE-10 
t l  .OE-10 

RN-M- 13 3557736 t O . l  t O . l  t l  .OE-10 
RN-M- 13 3557741 t O . l  t O . l  t l  .OE-10 

RN-M- 14 3557749 tO.l t O . l  tl .OE-10 
RN-M-14 3557751 t0 .1 to. 1 <1 .OE-10 

RN-M- 15 3557738 0.3 10.5 5.OE-110 
3557748 0.2 0.3 3 .OE-10 RN-M- 15 

aThe reported radon value is  the result received' from the 
subcontracted1 1 aboratory. 
concentrationl was below detection limits (number shown is  detection 
1 imi t ) .  

bThe corrected radon value i s  derived by applying a correction 
factor t o  the reported value. The correction fac tor  i s  the r a t io  
o f  a known exposure value t o  the value tha t  i s  measured and 
reported. 

A "dl indicates tha t  the maximum 
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Table A-5. Ana ly t i ca l  A i r  Sample Resul ts  for S t a t i o n  AIR-M-4 dur ing 1992a 

Sample Satnple T i cke t  F i l t e r  Flow Sample Radium-226 Thor i  m-230 Urani  rn 
Locat ion Date Number Number Rate Time 

(scfm) (hours) (pCi/FIb (@i/mL) (pCi/F) (pCi/mL) (w/mL) (m/F) (m/d)  (@i/W 

AIR-M-4 05/29/1992 HIT-663 5918881 33 54.00 (1.4 t4.6E-16 (0.5 <1.7E-16 <8.5E-09 1.2 4.OE-04 2.6E-16 
AIR-M-4 06/05/1992 MIT-669 5918773 33 96.92 (2 .6  <4.8E-16 (0.4 <7.4E-17 <3.8E-09 1.3 2.4E-04 1.6E-16 
AIR-M-4 07/17/1992 MIR-893 5918804 31.6 93.78 <2.1 <4.2E-16 1.7 3.4E-16 1.7E-08 1.6 3.2E-04 2.1E-16 
AIR-M-4 08/28/1992 MLY-794 5916361 31.6 159.78 <2.8 t3.3E-16 0.5 5.8E-17 3.OE-09 -0.9 -1.2E-04 -7.7E-17 
AIR-M-4 09/18/1992 MLY-806 5916357 32 168.87 4.0 4.4E-16 2.4 2.6E-16 1.3E-08 3.8 4.1E-04 2.8E-16 
AIR-M-4 12/04/1992 12041992-04 5916265 33 90.87 0.8 1.6E-16 0.6 1.2E-16 6.2E-09 1.2 2.4E-04 1.6E-16 

aA 'I<" i nd i ca tes  t h a t  t he  maximum concentrat ion was below l i m i t s  (number shown i s  de tec t i on  l i m i t ) .  

bpi  cocur i  es per f i  1 t e r .  

A "-" ind i ca tes  an 
approximate value ( t h e  va lue was outs ide the  l i m i t s  f o r  which the  instrument was ca l i b ra ted ) .  



Table A-6. Analy t ica l  A i r  Sample Results f o r  Stat ion AIR-M-5 during 1992a 

AIR-M-5 05/29/1992 MIT-664 ' 5918880 33 52.38 (4.8 <1.6E-15 (0.4 (1.4E-16 (7.OE-09 -0.9 -3.2E-04 -2.2E-16 
AIR-M-5 07/17/1992 MIR-894 5918805 31.6 95.12 (2.6 <5.1E-16 (0.5 <9.8E-17 (5.OE-09 1.1 2.2E-04 1.4E-16 
AIR-M-5 08/28/1992 MLY-793 5916362 31.7 97.55 (2.3 (4.4E-16 0.8 1.5E-16 7.8E-09 1.1 2.1E-04 1.4E-16 
AIR-M-5 09/18/1992 MLY-805 5916328 32 94.95 (2.11 <4.1E-16 1.5 2.9E-16 1.5E-08 1.3 2.5E-04 1.7E-16 
AIR-M-5 10/04/1992 10051992-05 5916319 32.9 24.35 (2.7 <2.OE-15 0.4 2.9E-16 1.5E-08 1.2 8.8E-04 5.9E-16 
AIR-M-5 12/04/1992 12041992-05 5919264 33 81.32 0.9 2.OE-16 0.3 7.7E-17 4.OE-09 1.1 2.4E-04 1.6E-16 

aA "<" ind icates t h a t  the maximum1 concentration was below l i m i t s  (number shown i s  detect ion l i m i t ) .  

bpicocuries per f i l t e r .  

A "J' ind icates an 
approximate value ( the  v a h e  was outside the l i m i t s  f o r  which the instrument was ca l ibrated) .  



?able A-7 .  Anallytical A i r  Sample Results f o r  Stat ion AIR-M-6 during 1992a 

Samplie 
ILocation 

Sample 
Date 

T i  &et  
INlanber 

F i l t e r  
Number 

A I R - M - 6  
A IR-M-6  
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 

05/29/1992 
06/05/1992 
07/17/1992 
08/28/1992 
09/18/1992 
b2/04/1992 

MIT-665 
MIT-671 
MIR-895 
MLY -792 
MLY-804 

12041992-06 

59 188879 
5918875 
5918806 
5916363 
5916329 
5916266 

33 
33 
31.6 
31.7 
32 
33 

51.50 (3.5 (1.2E-15 
98.38 (2.2 t4.OE-16 
95.22 ( 2 . 1  (4.1E-16 
98.32 (3.0 (5.7E-16 
93.35 ( 2 . 5  (4.9E-16 
82.62 0.7 1.5E-16 

Urani m 

0.9 3.1E-16 1.6E-08 
(0 .5  (9.1E-17 <4.7E-09 
(0.4 (7.8E-17 <4.OE-09 

2.4 4.5E-16 2.3E-08 
1.7 3.3E-16 1.7E-08 

(0.3 (6.5E-17 (3.3E-09 

1.1 3.8E-04 2.5E-16 
1.2 2.2E-04 1.4E-16 
1.1 2.2E-04 1.4E-16 
2.7 5.1E-04 3.4E-16 
1.0 2.OE-04 1.3E-16 
0.9 2.1E-04 1.4E-16 

aA "<" ind icates t h a t  the maximum concentration was lbelow l i m i ~ t s  (number shown i s  detect ion l i m i t ) .  
bpicocuries per f i l t e r .  



Table A-8. Suspended Par t i cu la tes  (PMIO) Data for Sta t i on  AIR-M-4 
during 1992a 

Sample Sample T i c k e t  Fi l l l ter F1 ow Sampl e Wei ght Concentration 
Locat i on Date Number #umber Rate Time (g/F)b (pg/m3) 

(scfm) (hours) 

AIR-M-4 
A I R-M-4 
AIR-M-4 
A I  R-M-4 
A I R-M-4 
AIR-M-4 
AIR-M-4 
A I R-M-4 
AIR-M-4 
AIR-M-4 
AIR-M-4 
AIR-M-4 
AIR-M-4 . 
AIR-M-4 
AIR-M-4 
AIR-M-4 
AIR-M-4 
AIR-M-4 
AIR-M-4 
AIR-M-4 

0 5 / 011 / 1992 
05/06/1992 
06/ 12/1992 
06/18/1992 
06/24/1992 
06/30/1992 
07/06/1992 
07/12/1992 
07/18/1992 
07/30/1992 
08/04/1992 
08/11/1992 
08/17/1992 
08/23/1992 
09/28/1992 
10/04/1992 
11/2 1 / 1992 
12/14/1992 
12/20/1992 
12/26/1992 

MIT-653 
MPT-654 
M I  R-876 
M I  R-878 
M I R-88 1 
M I  R-886 
MIR-887 
M I  R-890 
MIR-896 
MLY-777 
MLY-780 
MLY-783 
MLY -786 
MLY-789 

09301992-04 
10051992-04 
11211992-04 
12161992-04 
12221 992-04 
12311992-04 

59 18893 
5918890 
5918869 
5918866 
5918863 
5918813 
5918812 
5918809 
59 18803 
5916397 
5916394 
5916370 
5916369 
5916366 
5916323 
59163 18 
5916270 
5916239 
5916236 
'5916233 

33 
33 
33 
33 
33 
33 
31.6 
31.6 
31.6 
31.6 
31.6 
31.6 
31.6 
31.6 
32 
33 
33 
33 
33 
33 

23.30 
23.27 
23 -30 
23.28 
23.28 
24.22 
23.28 
23.28 
23.27 
39.78 
39.82 
39.83 
39.82 
39.83 
39.88 
42.95 

23.95 
23.97 
23.95 

3 ;98 

0.0158 
0.0144 
0.0153 
0.0160 
0.0194 
0.0282 
0.0238 
0.0069 
0.0101 
0.0394 
0.0135 
0.0295 
0.0213 
0.0076 
0.0187 
0.0144 
0.0083 
0.0005 
0.0046 
0.0013 

12 
11 
12 
12 
15 
21  
19 
6 
8 

18 
6 

14 
10 
4 
9 
6 

37 
<I 
3 
1 

aA "<'' ind icates t h a t  t he  maximum concentrat ion was below l i m i t s  

IbGrams per f i 1 te r  . (number shown i s  detect ion 1 i m i t ) .  
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Tab1 e A-9. Suspended P a r t i  cu l 'a tes (PMIO) Data for S t a t i o n  AIR-M-5 
durilng 1992a 

I 
il 
I 
1 
1 
I 
I 
1 

Sample Sample Ticket F i  1 t e r  F1 ow Sample Wei ght Concentration 
Locat i on Date Number number Rate Time (g/F)b (/Ig/m3) 

AI'R-M-5 105/01/11992 MIT-652 5918892 33 24.32 0.0159 12 

(scfm) (hours) 

AIlR-M-5 
AIR-H-5 
AIR-M-5 
AIR-M-5 
A I  R-M-5 
AIR-M-5 
AIR-M-5 
AIR-M-5- 
A I R-M- 5 
AIR-M-5 
AIR-M-5 
A I  R-M-5 
A I  R-M-5 
AIR-M-5 
A I  R-M-5 
AIR-fl-5 
AIR-M-5 
AIR-M-5 
A I  R-M-5 
AIR-M-5 
AIR-M-5 
AIR-M-5 
AIR-M-5 
AIR-M-5 
A I  R-M-5 
AIR-M-5 

105/06/1992 
05/31/1992 
06/06/1992 
06/12/1992 
06/ 1811992 
06/24/1992 
06/30/1992 
07/06/1992 
0171 1 2 / 1992 
07/18/1992 
08/23/1992 
09/22/1992 
09/28/1992 
10/04/1992 
10/16/1992 
10/22/1992 
10/28/1992 
11/03/1992 
11/09/1992 
11/15/1992 
11/21/1992 
11/27/1992 
12/08/1992 
12/14/1992 
12/20/1992 
12/26/1992 

MIT-655 
MIT-667 
MIT-673 
M IlR-675 
MIlR-879 
Pl I R-882 
MIlR-885 
M I  R-888 
MIR-891 
M I  R-897 
MLY-790 

09233992-05 
09301992-05 
10051992-05 
10211992-05 
10221992-05 
10281992-05 
11031992-05 
11091992-05 
11151992-05 
11211992-05 
11301992-05 
12081992-05 
12161992-05 
12221992-05 
12301992-05 

5918889 
5918877 
5918870 
59118867 
5918864 
5918862 
59 1881 4 
59 1881 0 
5918808 
59 18802 
5916365 
5916325 
5916322 
59163 19 
5916310 
5916284 
5916281 
5916278 
5916275 
5916273 
5916272 
5916268 
5916241 
5916238 
5916235 
5916232 

33 
33 
33 
33 
33 
33 
33 
31.6 
31.6 
31.6 
31.7 
32 
32 . 
32.9 
32.9 
32.9 
32.9 
32.9 
32.9 
32.9 
33 
33 
33 
33 
33 
33 

24.25 
24.25 
24.23 
24.23 
22.75 
24.25 
24.32 
24.25 
24.23 
24.23 
24.22 
24.27 
24.22 
24.35 
24.25 
24.25 
24.27 
24.25 
24.25 
24.27 
24.37 
24.27 
24.37 
24.25 
24.27 
24.25 

0.0098 
0.0083 
0.0132 
0.0147 
0.0147 
0.0139 
0.0133 
0.0022 
0.0077 
0.0094 
0.0081 
0.0105 
0.0086 
0.0118 
0.0210 
0.0141 
0.0024 
0.0006 
0.0069 
0.0163 
0.0114 
0.0225 
0.0054 
0.0013 
0.0070 
0.0063 

7 
6 

10 
11 
12 
10 
E 
2 
6 
7 
6 
8 
7 
9 

15 
10 
2 

<1 
5 

12 
8 

17 
4 
1 
5 
5 

aA "e" i n d i c a t e s  t h a t  t h e  maximum concent ra t ion  was below l i m i t s  

bGrams per  f i l t e r .  
(,number shown i s  de tec t i on  l i m i t ) .  
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Table A-10. Suspended Particulates (PMIO) Data f o r  Station AIR-M-6 
during 1992a 

Sampl e 
Locat i on 

Sample 
Date 

Ticket 
Number 

F i  1 t e r  F1 ow Sampl e Wei ght Concentrati on 
Number Rate Time (g/F)b (pg/d) 

(scfm) (hours) 

AIR-M-6 
A I R-M- 6 
AIR-M-6 
A I  R-M-6 
AIR-M-6 
A I R-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIlR-M-6 
A IIR-M- 6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 
AIR-M-6 

05/01/1992 
05/06/1992 
06/06/1992 
06/12/1992 
06/18/1992 
06/24/1992 
06/30/1992 
07 /06/ 1992 
07/12/1992 
07/18/1992 
07/24/1992 
08/11/1992 
08/17/1992 
08/23/1992 
09/22/1992 
09/28/1992 
10/16/1992 
10/22/1992 
1 Ol/ 28/ 1992 
11/03/1992 
11/09/1992 
11/15/1992 
11/21/1992 
11/27/1992 
12/08/1992 
12/20/1992 
12/26/1992 

MIT-651 
MIT-656 
MIIT-674 
MIR-877 
MlI R-880 
MlI R-883 
MIR-884 
MlIR-889 
MIR-892 
MIR-898 
MLY-776 
MLY-785 
MLY-788 
MLY-791 

09231992-06 
09301992-06 
10211992-06 
10221992-06 
10281992-06 
ltO31992-06 
11091992-06 
11151992-06 
14211992-06 
11301992-06 
12081992-06 
12221992-06 
12301992-06 

59 1899 1 
5918888 
591887 1 
5918868 
5918865 
5918861 
5918860 
5918811 
5918807 
59 18801 
59 16398 
59 1637 1 
59 16367 
59 16364 
5916326 
591 632 1 
5916309 
59 3 6283 
5916280. 
5916279 
5916276 
5916274 
5916271 
5916269 
'5916240 
5916234 
5916231 

33 
33 
33 
33 
33 
33 
33 
31.6 
31.6 
31.6 
31.6 
33 
31.7 
31.7 
32 
32 
32.9 
32.9 
32.9 
32.9 
32.9 
33 
33 
33 
33 
33 
33 

24.00 
48.00 
23.97 
23.97 
23.98 
23.97 
24.08 
24.02 
24.00 
23.98 
37.73 
32.07 
15.83 
23.98 
17.33 
24.00 
24.02 
24: 00 
24.02 
24.00 
24.02 
24.02 
24.17 
23.98 
24.18 
23.97 
24.00 

0.0108 
0.0082 
0.0108 
0.0128 
0.0116 
0.0128 
0.0146 
0.0066 
0.0081 
0.0086 
0.0132 
0.0097 
0.0076 
0.0072 
0.0060 
0.0052 
0.0152 
0.0089 
0.0004 
0.0007 
0.0125 
0.0002 
0.0059 
0.0051 
0.0046 
0.0035 
0.0037 

8 
3 
8 -  

10 
9 

10 
9 
5 
6 
7 
7 
5 
9 
6 
6 
4 

11 
7 

tl. 
1 
9 

t l  
4 
4 
3 
3 
3 

aA "<" indicates that the maximum concentration was below limits 

bGrams per filter. 
(number slhown is detection limit). 
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Table A-11. Environmental1 Radiation Exposure Data f o r  Monticello, 
First Quarter 1992 

Report Number IReport Date Date Ins ta l led  Date Removed Days Exposed 
8052-4 05/13/1992 12/30/1991 04/01/1992 93 

~~ ____ ~ 

Report TLD Fi  el d Reported' Walluea Corrected Val ueb Approx. Annual 
ID ID Bocat i on for Quarter Daily Exposure Exposure 

(m-) (mrem) 

1992-1 
1992- 1 
1992-1 
1992-1 
1992-1 
1992-1 
1992-1 
1992-1 
1992-1 
1992-1 
1992-1 
1992-1 
1992-1 

GJ-9 
GJ-6 
GJ-4 
GJ-8 
63-7 
165-12 
165-5 
GJ-11 
GJ-13 
65-2 
GJ-10 
GJ- 14 
GJ-1 

TLD-M-01 
TLD-M-02 
TLD-14-03 
TLD-M-04 
TUD-M-05 
TLD-M-06 
TLD-M-06-Dc 
TLD-M-07 
TLD-M-08 
TLD-M-09 
TL'D-M- 10 
TLD-M-11 
TLD-M- 12 

22.5 
23.0 

30.1 
93.2 
78.1 
85.4 
36.7 
29.0 
44.7 
27.0 
39.2 
89.3 

22.. 8 

0.2 
0.2 
0.2 
0.3 
8.0 
0.8 
0.9 
0.4 
0.3 
0.5 
0.3 
0.4 
1 .o 

88.3 
90.3 
89.5  

118.1 
365.8 
306.5 
335.2 
144.0 
113.8 
175.4 
106.0 
153.8 
350.5 

aThe reported vallues a re  tlhe r e s u l t s  received from the subcontracted 

bThe corrected values a re  derived by subtracting the exposure received by 

%pl ica te  sample. 

11 a bora t ory . 
the  TiLDs while in  t r a n s i t  from the  reported values. 
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Table A-12. Environmental Rad ia t ion  Exposure Data f o r  Monticel l lo, 
Second Quar te r  1992 

- 

Report Number Report Date IDate I n s t a l  1 ed Date Removed Days Exposed 
8052-5 08/04/1992 04/01 / 1992 07/01/1992 91 

Report TLD IFi e l  d Reported Val uea Corrected Val ueb Approx. Annual 
ID ID ILocati on f o r  Quar te r  IDaily Exposure Exposure 

(mm (sreQ0 (mrW 

1992-2 
1992-2 
1992-2 
1992-2 
1992-2 
1992-2 
1992-2 
1992-2 
1992-2 
1992-2 
1992-2 
1992-2 
1992-2 

GJ-19 
65-22 
GJ-18 
GJ-21 
65-25 
(35-23 
GJ-26 
65-30 
65-20 
63-27 
GJ-28 
GJ-29 
63-24 

TLD-M-01 
TLD-M-02 
TLD-M-03 
TLD-M-04 
TLD-M-05 
TLD-M-06 
TLD-M-06-Dc 
TlLD-M-07 
TLD-M-08 
TiLD-M-09 
TLD-M-10 
TLD-M-11 
TLD-M- 12 

26.7 
26.7 
28.2 
34.7 

114.5 
101.4 
97.3 
45.1 
31.3 
52.0 
33.9 
52.0 

137.8 

10.3 
0.3 
0.3 
0.4 
1.3 
1.1 
1.1 
0.5 
0.3 
0.6 
10.4 
0.6 
1.5 

107.1 
107.1 
113.1 
139.2 - 
459.3 
406.7 
390.3 
180.9 
125.5 
208.6 
136.0 
208.6 
552.7 

aThe repor ted  values are  t h e  r e s u l t s  received from t h e  subcontracted 

bThe cor rec ted  values are der ived  by sub t rac t i ng  t h e  exposure rece ived by 

CDupIli ca te  sampl e. 

I aboratory . 
t h e  TLDs wh i l e  i n  t r a n s i t  from tlhe repor ted  valllues. 
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Table A-13. Environmental Radiat ion Exposure Data for Monticel lo,  
T h i r d  Quar ter  1992 

Report Number Report Date Date I n s t a l l e d  Date Removed Days Exposed 
8052-6 10/10/1992 07/01/1992 09/30/1992 92 

Report TLD F i  el d Reported Val uea Corrected Val ueb Approx. Annual 
ID ID Location for Quarter Daily Exposure Exposure 

(mrm (m@@ 

1992-3 
1992-3 
1992-3 
1992-3 
1992-3 
1992-3 
1992-3 
1992-3 
1992-3 
1992-3 
1992-3 
1992-3 
1992-3 

(33-21 
GJ-28 
69-26 
G9-22 
GJ-29 
GJ-23 
GJ-31 
GJ-24 
GJ-17 
GJ-27 
1GJ-32 
65-20 
GJ-18 

TLD-M-01 
TLD-M-02 
T LD-M- 03 
TLD-M-04 
TLD-M-05 
TLD-M-06 
TLD-M-06-Dc 
TLD-M-07 
TLD-M-08 
TLD-M-09 
TtD-M-10 
TLD-M- 1 1 
TLD-M-12 

28.9 
29.8 
28.6 
34.6 

103.6 
803.2 
103 - 8  
49.6 
29.4 
64.9 
37.3 
58.3 

146.6 

0.3 
0.3 
0.3 
0.4 
1.1 
1.1 
1.1 
0.5 
0.3 
0.7 
0.4 
01.6 
1.6 

114.7 
118.2 
113.5 
137.3 
411 .O 
409.4 
411.8 
196.8 
116.6 
257.5 
148.0 
231.3 
581.6 

aThe reported values are the  r e s u l t s  received from t h e  subcontracted 

bThe corrected values are derilved by subtract ing the exposure received by 

CDup’li i cate sampl e. 

1 aboratory. 

the TLDs wh i l e  i n  t r a n s i t  from the  repor ted vallues. 
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Table A-14. Environmental IRadiation Exposure Data f o r  Honticello, 
IFourth Quarter 1992 

Report Number Report Date Date Instal  led Date IRemoved Days Exposed 
8052-7 01/20/1993 09/30/ 1992 12/22/1992 83 

Report TU) IFi el d Reported Val uea Corrected Val ueb Approx. Annual 
ID ID Location for Quarter Daily Exposure Exposure mw mw 

1992-4 
8992-4 
1992-4 
1992-4 
1992-4 
1992-4 
1992-4 
1992-4 
1992-4 
1992-4 
1992-4 
1992-4 
1992-4 
1992-4 

65-8 
63-13 
GJ-2 
GJ-5 
GJ-7 
65-4 
63-9 
GJ-6 
-GJ- 1 
65-3 
GJ-12 
GJ-lt 
GJ-14 
G ~-i o 

TLD-M-01 
TtD-M-02 
TLD-M-03 
TLD-M-04 
TLD-14-05 
TLD-M-06 
TLD-M-06-Dc 
TLD-M-07 
T UD-M- 08 
TLD-M-09 
TLD-M- 10 
TLD-M-1 1 
TLD-M- 12 
TLD-M-13 

26.1 
25.4 
25.4 
31.5 

103.8 
90.9 
90.9 
40.8 
29.1 
55.8 
30.3 
46.1 

126.7 
26.4 

0.3 
0.3 
0.3 
0.4 
1.3 
1.1 
1.8 
0.5 
0.4 
0.7 
0.4 
0.6 
1.5 . 
0.3 

114.8 
111.7 
111.7 
138.5 
456.5 
399.7 
399.7 
179.4 
128.0 
245.4 
133.2 
202.7 
557.2 
116.1 

aThe reported values are  the resu l t s  received from the subcontracted1 

h h e  corrected values are derived by subtractilng the exposure received by 

CDupl ica te  sample. 

1 aboratory . 
the TUDs while i n  t r a n s i t  from the reported values. 
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Table A-15. Water Chemistry Data, Collected A p r i l  14 and 15, 1992, A t  and Near the MMTSa 

S a p 1  e Ticket  Sample A l k a l i n i t y  Alpha As CDTC H20 Depth  Mo lRO3 PH Ra-226 
Locat ion Wumber Date (PPI (pCi/L)b ( p / ~  (ws/m)  (feet) ( p / L )  (Ipg/L) (pCi/L)b 

(as CaC03) 

Ground Water 

82-20 MLY-691 04/14/1992 249 <40 c2.0 1973 15.33 (21.0 3010 
82-306 MLY-742 04/15/1992 419 440 95.0 1991 15.76 184 -261 
82-316-E MLY-692 04/14/1992 348 <90 (2.0 2610 4.66 <21.0 -390 
82-36A MLY-697 04/14/1992 524 1700 -5.1 3760 46.32 686 22400 
82-4DA MLY-743 04/15/1992 390 660 67.8 1905 20.62 254 -144 
82-43 MLY-695 04/14/1992 262 (20 <2.0 1099 7.38 <21.0 1160 
82-458 MLY-700 04/15/1992 256 <18 (2.0 894 3.72 (21.0 1480 
82-456 (Dup) MLY-738 04/15/1992 No Illata (30 (2.0 No Data No Data -23.5 2960 
82-51 MLY-739 04/15/1992 365 <30 (2.0 1188 8.03 <21.0 -124 
82-52 MLY-744 04/15/1992 394 <60 17.6 1365 19.52 (21.0 -332 

Surface Mater 

Carbonate Seep 
Montezuma Canyon 
North iDrai nage 
Sorenson 
w-2 
w-3 
w-5 

Equ8i pment 61 ank 

MLY-741 04/15/1992 304 
MLY-699 04/14/1992 240 
MLY-696 04/14/1992 294 
MLY-698 04/14/1992 275 
MLY-740 04/15/1992 372 
MLY-693 04/14/1992 190 
MLY-694 04/14/1992 309 

MLY-745 04/15/1992 No 'Data 

2600 
90 
70 

120 
1120 
(15 
<20 

312 
-2.3 
(2.0 
-2.4 

(2.0 
(2.0 

1090 

(2.0 

2040 
1753 
12P4, 
1453 
4120 

508 
865 

No Data 198 -105 
No Data (21.0 -431 
No Data (21.0 2110 
No Data -27.3 -539 
No Data 2530 18900 
No Data (21.0 -462 
No Data (21.0 1570 

No Data #No Data (21.0 -421 

6.57 
6.96 
6.77 
6.88 
7.15 
7.00 
6.96 

No Data 
7.72 
6.93 

8.24 
7.76 
8.16 
7.17 
9.74 
8.24 
8.13 

No Data 

0.2 
0.4 
0.2 
8.9 
3.3 
0.1 
0.2 
0.2 
0.2 
0.2 

6.9 
0.2 
4.9 
0.4 
4.2 
0.2 
0.4 

(0.1 

aA "<" ind icates t h a t  t he  maximum concentration was below detect ion l i m i t s  (number shown i s  detection l i m i t ) .  

bThe values l i s t e d  mul t ip l i ied by 10-9 w i l l 1  r e s u l t  i n  pCi/mC. 
CConductivity i n  micromhos per centimeter. 

A "-" ind icates an 
approximate value ( the  value was outside the l l im i t s  for which the instrument was call ibrated). 
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Table A- I5 (continued). Water Chemistry Data, Collected A p r i l  14 and 15, 1992, A t  and Near the  HMTSa 

Seapl e Ticket Sample Ra-228 Se Temperature Th-230 U-234 U-238 V 
Location Il-r Date (pCil/L)b ( p / L )  (degrees C) (pCi/LIb (pCi/LIb (pCi/LIb (@/U 

Ground Water 

82-20 
82-308 
82-31B-E 
82-36A 
82-40A 
82-43 
82-458 
82-458 (DuP) 
82-51 
82-52 

Surface Water 

Carbonate Seep 
Montezuma Canyon 
North 'Drainage 
Sorenson 
u-2 
w-3 
w-5 

E qu i pmen t B l ' a  n k 

1MLY -691 
MLY-742 
MLY-692 
MLY-697 
MLY-743 
MLY-695 
MLY-700 
MLY-738 
MLY-739 
MLY-744 

04/14/1992 
041 151 1992 
04/14/1992 
04/14/1992 
04/15/1992 
04/14/1992 
041 15/ 1992 
04/15/1992 
04/15/1992 
04/15/1992 

MLY -741 041 15/1992 
MLY-699 04/14/1992 
MLY-696 04/14/1992 
MLY-698 04/14/1992 
MLY-740 04/15/1992 
MLY-693 04/14/1992 
MLY-694 04/14/1992 

MLY-745 04/15/P992 

(1 -30.0 
(1 33.1 
(2 (2.0 
(4 6.5 
(3 ( 2 . 0  
(2 (2.0 
(1 c2.0 
<I  c2.0 
(2 (2.0 
(2 c2.0 

(3 40.1 
(2 (2.0 
(2 -2.0 
(2 -2.8 
(2 796 
(2 (2.0 
(2 (2.0 

(1 (2.0 

8.8 
10.6 
9.3 

10.7 
11.5 
7.4 
8.2 

No Data 
10.4 
11.1 

16.7 
18.1 
16.2 
19.2 
21.8 
17.3 
13.1 

Wo Data 

(0.10 
0.3 

(0.10 
(1.3 

0.6 
(0.14 

0.22 
(0. 16 

0.41 
0.4 

2.9 
0.40 
0.36 
3.1 
1.1 
0.11 
0.21 

(0.17 

6.1 
248.7 

15.9 
565. E 
330.8 

3.7 
10.4 
9.7 

16.7 
34.8 

1101.9 
54.9 
19.9 

149.8 
422.0 

2.9 
10.1 

0.2 

2.7 (7.0 

5.8 (7.0 
250.4 2980 

578.7 336 
334.4 211 

2.2 (7.0 
5.1 (7.0 
5.4 (7.0 

15.6 -8.2 
32.4 c7.0 

1111.9 6150 
54.7 (7.0 
19.8 -17.8 

148.9 -43.2 
510.6 53800 

1.1 <7.0 
7.3 <7.0 

0.1 (7.0 

aA "<" i nd i ca tes  tha t  the maximum concentration was bellow detect ion l i m i t s  (number shown i s  detect ion 
l i m i t ) .  
ca l  i brated) . 

A 1'-11 ind icates an approximate value ( the value was outside the l i m i t s  f o r  which the instrument was 

IbThe values l i s t e d  mult ipl ied1 by 10-9 w i l l  r e s u l t  i n  pCi/mL. 



Table A-16. Water Chemistry D a t a ,  Collected November 4 through December 9, 1992, A t  and Near the MMTSa 

S q l  e Ticket Sample As A1 Alkall inity Alpha As B Ba Be Beta 
Location Nunher Date (p&l/L) (/&l/L) ( P P I  (pCi/L)b (p!l/L) ( p / L )  (piI/L) (pCi/Llb 

(as CaC03) 

Ground Water 

31SW9 1 - 14 
31SW91-23 
82-07 
82-308 
82-318-W 
82-36A 
82-40A 
82-42 
83-70 
83-70 (DuP) 
84 - 74 
84-75 
84-76 
84-77 
88-85 
92-01 
92-02 
92-03 
92-04 
92-05 
92-06 
92-07 
92-08 
92-09 
92-10 
92-11 
92-11 (Dup) 

NBA-408 
NEA-415 
NBA-478 
N8A-412 
NBA-494 
NBA-409 
NBA-495 
NBA-4 16 
NBA-406 
NBA- 4 0 7 
NBA-477 
NBA-423 
NBA-4 13 
NBA-490 
NBA-481 
NBA-497 
INBA-42 1 
INBA-440 
INBA-4 17 
NBA-498 
NBA-419 
NBA-482 
NBA-483 
NBA-485 
NBA-405 
NBA-488 
NBA-489 

11/17/1992 
11/19/1992 
11 /04/ 1992 
11/18/1992 
11 /11/1992 
11 / 17/  1992 
11 / 12/1992 
11/19/1992 
11/ 17/1992 
11/17/1992 
11/04/1992 
12/09/1992 
11 /18/1992 
1 1 / 111 / 199 2 
11/05/1992 
11 / 12/1992 
12/09/1992 
11 / 12/1992 
11/19/1992 
11/12/1992 
11/23/1992 
11/05/1992 
11/05/1992 
11/10/1992 
11/16/1992 
11/10/1992 
T1/10/1992 

c6.0 298 
(6.0 492 
(6.0 (20.0 
(6.0 -80.4 
c6.0 -44.0 
c6.0 414 
-6.7 -30.1 
(6.0 294 
c6.0 (20.0 

c6.0 (20.0 
c4.0 -53.6 
(6.0 -28.7 
c6.0 (20.0 
(6.0 108000 
c6.0 412 
(4.0 251 
(6.0 735 
c6.0 -51.5 

No Data No Data 
c6.0 -117 
(6.0 (20.0 
c6.0 -145 
c6.0 c20.0 
(6.0 -30.0 
c6 .0  -51.2 
(6.0 -45.5 

c6.0 -77 .,4 

452 

379 
415 
29 5 
533 
478 
307 
21 1 

209 
235 
189 
213 
403 
265 
150 
267 
208 

258 
380 
381 
408 
184 
382 

No Data 

No Data 

No Data 

No Data 

2500 79.0 
1100 -19.5 
340 (3.0 
540 166 

40 (3.0 
2300 -14.0 
3000 78.4 
(50 -6.6 
(30 -3.0 
(30 (2.0 
(20 (3.0 
(30 (2.0 
(30  -2.2 
90 (3.0 

200 131 
(50 (3.0 
(30 -3.7 
(30 (3.0 
(40 -3.2 

'No Data INO Data 
(30 -3.3 
600 11.6 
370 (3.0 
410 (3.0 
(30 -3.7 
600 28.3 
600 34.1 

110 
146 

-100 
128 
-68.9 
147 
111 
-44.4 
(42.0 
(42.0 
-34.9 
-44.6 
-47.0 
-47.4 
112 
-40.8 
(42.0 
-39.5 
(42.0 

No Data 
(42.0 
-92.5 
111 
126 
(42.0 
106 
-94.4 

-35.5 
-22.4 
-41.6 
-43.1 
-18.3 
-25.1 
-25.7 
-53.3 
-19.7 
-22.2 
-17.1 
-27,6 
-57.9 
-20.8 

-27.6 
-79.1 
-65.3 
-96.1 

No Data 
-20.4 
-43.8 
-44.3 
-12.8 
-20.8 
-22.3 
-18.3 

2250 

(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 

6.2 
(1.0 
(1.0 
(1.0 
(1.0 

No Data 
(N.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 

79 0 
340 
110 
260 
(20 
760 
450 
(40 
<30 
(30 
(30 
(30 
(30 
<30 

40 
(30 
(30 
(30 
(30 

No Data 
<301 
120 
100 
40 

(30' 
120 
110 

aA "<" indicates that the maximum concentration was below detection l l i m i t s  (number shown i s  detection l i m i t ) .  

bThe values 1 i sted mu1 ti pl i ed by 10-9 w i  1 1  result  i n pCi /mL. 

A "-I' indicates an 
approximate value ( the value was outside the l i m i t s  f o r  which the instrument was caliibrated). 



l a b l e  A-I6 (continued). Water Chemilstry Data, Colliected November 4 through December 9, 1992, A t  and INear the MMTSa 

Sample 
ILocation 

Ticket 
Number 

Sample 
Date 

Surface Water 

Carbonate Seep 
Montezuma Canyon 
North Drainage 
SW92-01 
SW92-01 (Dup) 
SW92-02 
SW92-04 
SW92-05 
SW92-06 
SW92-07 
SW92-08 
SW92-09 
sw92-10 
Sorenson 
w-2 
w-2 (Dup) 
w-4 

QA/W 

Equipment Bllank 
Equipment Bllank 
Trip IBlank 
Trip 181 ank 
Trip lB1 ank 
Trip Blank 
Trip Blank 
Trip Blank 
Trip Blank 
Trip Blank 
Trip IBlank 
Trip Blank 
Trip Blank 
Trip Blank 

NBA-431 
NBA-441 
NBA-430 
NBA-436 
NBA-437 
NBA-438 
NBA-442 
NBA-444 
NBA-427 
NBA-445 
NBA-446 
NBA-447 
NBA-439 
NBA-426 
NBA-433 
NBA-434 
NBA-428 

1 I /  11/1992 
1 I /  15/1992 
11/11/1992 
11/16/1992 
11/16/1992 
11/17/1992 
11/16/1992 
11/16/1992 
11/10/1992 
11/17/1992 
11/ 17/ 1992 
11/17/1992 
11/ 12/1992 
11/ 10/1992 
11/ 11/1992 
11/11/1992 
11/10/1992 

c6.0 
c6.0 
(6.0 
(6.0 
c6.0 
(6.0 
c6.0 
c6.0 
(6.0 
(6.0 
(6.0 
c6.0 

c6.0 
c6.0 

c6.0 
c6.0 
(6.0 

-96.7 
331 

1290 
377 

-177 
-51.0 

1260 
621 
-26.1 
-73.2 
-27.1 
-34.3 

2920 
-88.8 
628 
588 
-21.4 

NBA-411 11/18/1992 (6.0 -59. ._ 

NBA-432 
NBA-410 
NBA-4 14 
NBA-418 
NBA-422 
NBA-429 
NBA-443 
NBA-476 
NBA-480 
NBA-484 
NBA-487 
NBA-496 
NBA-500 

l l ; l l j1992 
11/18/1992 
11/19/1992 
1 1 / 23 / 1992 
12/ 08/ 1992 
11 / 11/1992 
11/16/1992 
11/04/1992 
11/05/1992 
11/10/1992 
1 I /  10/1992 
11/12/1992 
11/ 16/1992 

No Data 
iNo Data 
INo Data 
#No Data 
INo Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
1No Data 
1No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

255 
207 
360 

No IData 
No Data 
No Data 
320 
302 
418 
353 
322 
355 
232 
357 
297 

333 
No Data 

No Data 
No Data 
No Data 
No Data 
No Data 
I N O  Data 
1No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

90 
<40 

70 
(60 
(60 
(40 

80 
c70 
260 
260 
120 
200 
~ 3 0  
290 

80 
140 
350 

245 
-3.5 
(3.0 
-3.9 
(2.0 
-3.2 
33.9 
18.8 
(3.0 
"3.9 
-3.6 
-2.9 
(3.0 
(3.0 
1'4.6 
1'8.6 
15.1 

(30 -2.5 
(6 No Data 

No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
'No Data No Data 
No Data No Data 
INo Data No Data 
1No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 

280 -29.9 
(42.0 -58.0 
-76.7 -117 
-43.6 -33.5 
(42.0 -32.7 
(42.0 -78.5 
-72.9 -68.4 
-75.8 -56.1 
115 ' -39.6 
-99.0 -39.3 
-76.8 -40.5 
-81.3 -40.6 
-60.3 -1211 
112 -38.5 
-58.6 -59.7 
-57.0 -56.2 
-96.9 -54.8 

(42.0 
No Data 
INo Data 
No Data 
1No Data 
No IData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

(7.0 
No Data 
No Data 
lNo Data 
1No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

(1.0 
(1.0 
(1.0 
(1.0 
(11.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 

(3 0 
(30 
(30 
(40 
(40 
(30 

40 
(40 

50 
130 
80 

100 
4 1  

50 
<30 
(30 

60 

(1.0 (30 
No Data (12 
No Data No Data 
No Data No Data 
No Data No Data 
No IData No Data 
No Data No Data 
No IData No Data 
No Data No Data 
No Data No Data 
No Data No Data 
1No Data No Data 
No Data No Data 
No Data No Data 

~ 

aA "<" indicates  that  the maximum concentration was below detection l imi t s  (number shown is  detection l i m i t ) .  A "-" indicates  an 

IbThe values l i s t e d  multiplied by 10-9 will r e s u l t  i n  pCi/mL. 
approximate value ( t h e  value was outside the l imi t s  f o r  whilch the instrument was ca l ibra ted) .  



Table A- I6  (continued). Water  Chemistry Data, Collected November 4 through December 9, 1992, A t  and INear the MMTSa 

Sample 
Location 

Ticket 
8Nlanber 

Sanpl e 
Date 

Ground Hater 

31SW91- 14 
31SW9 1-23 
82-07 
82-300 
82-31B-W 
82-36A 
82-40A 
82-42 
83-70 
83-70 (Oup) 
84-74 
84-75 
84-76 
84-77 
88-85 
92-01 
92-02 
92-03 
92-04 
92-05 
92-06 
92-07 
92-06 
92-09 
92-10 
92-11 
92-11 (Dup) 

NBA- 4 08 
NBA-415 
NBA-478 
NBA-412 
NBA-494 
NBA-409 
NBA-495 
NBA-416 
NBA-406 
NBA-407 
NBA-477 
NBA-423 
NBA-413 
NBA-490 
NBA-481 
NBA-497 
NBA-421 
NBA-440 
NBA-417 
NBA-498 
NBA-41'9 
NBA-482 
NBA-483 
NBA-485 
NBA-405 
NBA-488 
NBA-489 

11 /17/  1992 
11/19/1992 
11/04/1992 
11/18/1992 
11/11/1992 
11/17/1992 
11/1'2/1992 
1 1 / 119/ 1992 
11/17/1992 
11/17/1992 
11/04/1992 
12/09/1992 
11/18/1992 
11/11/1992 
11/05/1992 
11/12/1992 
12/09/1992 
11 / 12/ 1992 
11 /19/1992 
11 / 12/ 1992 
11/23/1992 
11/05/1992 
1 1 / 05/ 119 92 
11/10/1992 
11/16/1992 
11/10/1992 
11/10/1992 

No Data 166000 
No Data 372000 
No IOata 254000 
No Data 169000 
No Data 272000 
No iOata 288000 
No Data 232000 
No Data 245000 
No Data 52700 
No Data 53500 
No Data 45500 
No Data 26000 
No Data 13900 
No Data 66500 
No Data 271000 
No Data 379000 
No Data 66200 
No Data 137000 
No Data 75700 
No Data No Data 
No Data 68000 
No Oata 203000 
No Data 262000 
No Data 265000 
No Data 60500 
No Data 193000 
No Data I95000 

(1.0 
(1.0 
(1.0 
(1.0 
(1 .o 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1 .o 
(1.0 
(1.0 
(1 .o 
-2.0 
(1 .o 
(1 .o 
(1 .o 
(1 .o 

No Data 
(1 .o 
(1.0 
(1.0 
(1.0 
(1 .o 
(1.0 
(1 .o 

2120 94600 
3330 32600 
1581 67700 
1460 55000 
1136 6750 
2910 108000 
1900 65200 
1047 11900 
428 3060 

No Data 3060 
452 3910 
424 4370 
348 3180 . 
393 2400 

1418 82600 
1336 9930 
314 1210 
594 10700 
475 2950 
976 No Data 
371 2000 

1507 72000 
1565 65300 
3010. 96600 

466 5470 
1548 66200 
No Data 66300 

(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
4 0 . 0  
(10.0 
(10.0 
4 0 . 0  
(10.0 
(10.0 
(10.0 

No Data 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 

(10.0 . 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
-24.9 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 

61.2 
(10.0 
(10.0 
(10.0 
(10.0 

No Data 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 

No IData 
No Data 
1No IData 
No IData 
No Data 
No 'Data 
No iData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

aA "<" ind icates t h a t  the maximum concentration was below detect ion l i m i t s  (number shown i s  detection l i m i t ) .  

biochemical oxygen demand. 
CConductivity i n  micromhos per centimeter. 
dChemi cal oxygen demand. 

A 'I-'' ind icates an 
approximate value (the value was outside the l i m i t s  f o r  which the instrument was ca l ibrated) .  



9 w 

Table A-16 (continued). Water Chemistry Data, Collected INovember 4 through December 9, 1992. A t  and1 Near t h e  MMTSa 

Sample T i  cket Sample  BOD^ ca Cd COTC c1 cw co COOd 
Locat i on Number Date ( W L )  (Irg/L) ( p / L )  ( * S / W  ( p / L l  (Ipg/L) (p/U (ng/Ll 

Surface Mater 

Carbonate Seep 
Montezuma Canyon 
North Orainage 
sw92- 01 
SW92-01 (Dup) 
sw92- 02 
SW92-04 
SW92-05 
SW92-06 
SW92- 07 
sw92-08 
sw92-09 
sw92- 10 
Sorenson 
w- 2 
W-2 (DuP) 
w-4 

QA/W 

Equipment Blank 
Equipment Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 

NBA-431 
NBA-441 
NBA-430 
NBA-436 
NBA-437 
NBA-438 
NBA-442 
NBA-444 
NBA-427 
NBA-445 
NBA-446 
NBA-447 
NBA-439 
NBA-426 
NBA-433 
NBA-434 
NBA-428 

NBA-411 
NBA-432 
NBA-410 
NBA-414 
NBA-418 
NBA-422 
NBA-429 
NBA-443 
NBA-476 
NBA-480 
NBA-484 
NBA-487 
NBA-496 
NBA-500 

11/11/1992 
11/15/1992 
11/11/1992 
11/16/1992 
11/16/1992 
11/17/1992 
11/16/1992 
11/16/1992 
11/10/1992 
11/17/1992 
11/17/1992 
11/17/1992 
11/12/1992 
11/10/1992 
11/11/1992 
11/11/1992 
11/10/1992 

11/18/1992 
11/11/1992 
11/18/1992 
11/19/1992 
11/23/1992 
12/08/1992 
11/11/1992 
11/16/1992 
11 /04/ 1992 
11/05/1992 
11/10/1992 
11/10/1992 
11/12/1992 
11/16/1992 

No IOata 179000 
No Data lOd000 
No Data 191000 

7 .0  356000 
7 .7  344000 

16.7 126000 
No Data 358000 
No Data 352000 
No Data 239000 
No Data 219000 
No IOata 201000 
No Data 204000 

17.0 121000 
No Oata 243000 
No Oata 356000 
No Oata 348000 
No Oata 234000 

No Data -40.1 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 

(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 

(1.0 
No Data 
No Data 
No Oata 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Oata 
No Data 

1518 
995 
884 

1038 
No Data 
842 

1237 
1280 
1183 
1243 
999 

1044 
414 

1209 
1243 
1No Data 
1380 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Oata 
No IOata 
No IOata 
No Oata 
No IOata 
No IOata 
1No Data 
No Data 

63000 
37500 

136000 
6110 
6070 
9680 

1BOOO 
15700 
67500 
61300 
59400 
63200 
10000 
66500 
15700 
17000 
55000 

-16.3 
-90.3 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
1No Oata 
1No Data 
No Data 

(10.0 
(10.0 
(10.0 
<10.0 
(10.0 
(10.0 
c10.0 
c1D.O 
(10.0 
(10.0 
c10.0 
(10.0 
(10.0 
c10.0 
(10.0 
(10.0 
(10.0 

(10.0 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 
(10.0 

(10.0 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

No Data 
No Data 
No Data 

15.6 
111.7 
23.3 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

19.5 
No Data 
No Data 
No Data 
No Data 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No1 Data 
No Data 
No Data 
No Data 
No1 Data 
No Data 
No Data 

aA "C" ind icates tha t  the maximum concentration was below detect ion l i m i t s  (number shown i s  detection l i m i t ) .  

bBi ochemical oxygen demandi. 
CConductivity i n  micromhos per centimeter. 
dChemical oxygen demand. 

A "-" ind icates an 
approximate value ( the  value was outside the l i m i t s  f o r  which the instrument was ca l i b ra ted ) .  



Table A-16 (continued). Mater Chemistry Data, Colllected INovember 4 through IOecember 9, 1992, A t  and Near the  MMTSa 

Cround Water 

3 1 SW91-14 
31SU91-23 
82-07 
82-308 
82-318-U 
82-36A 
82-40A 
82-42 
83-70 
83-70 (Dup) 
84-74 
84-75 
84-76 
84-77 
88-85 
92-01 
92-02 
92-03 
92-04 
92-05 
92-06 
92-07 
92-06 
92-09 
92-10 
92-11 
92-11 ( h p )  

NBA-408 
NBA-415 
NBA-478 
NBA-412 
NBA-494 
NBA-409 
NBA-495 
NBA-4 16 
NBA-406 
NBA-407 
NBA-477 
NBA-423 
NBA-413 
NBA-490 
NBA-481 
NBA-497 
NBA-421 
NBA-440 
NBA-417 
NBA-498 
NBA-419 
NBA-482 
NBA-483 
NBA-485 
NBA-405 
NBA-488 
NBA-489 

11/17/1992 
11/19/1992 
11/04/1992 
11/18/1992 
11/11/1992 
11/17/1992 
11/12/1992 
1 1 / 19 / 11992 
11/17/1992 
11/17/1992 
11/04/1992 
12/09/1992 
11/18/1992 
1 I /  11/ 1992 
11/05/1992 
11/ 12/ 1992 
12/09/1992 
11/12/1992 
11/19/1992 
11/12/1992 
11/23/1992 
11/05/ 1992 
11/05/1992 
11/10/1992 
11/16/1992 
11/ IO/ 1992 
1 I/  IO/ 1992 

(6.0 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 

(6.0 
(6.0 
(6.0 
(6.0 
(4.0 
(6.0 
(6.0 
79.7 
(6.0 
(4.0 
(6.0 
(6.0 

No Data 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 

-6.2 

(4.0 
(4.0 
c4.0 
(4.0 
(4.0 
52.4 
c4.0 
(4.0 
c4.0 
(4.0 
t 4 . 0  
6 . 0  
(4.0 
(4.0 

t 4 . 0  
(5.0 
<4.0 
(4.0 

No Data 
c4.0 
(4.0 
(4.0 
(4.0 
(4.0 
c4.0 
t4 .0 

197 

3.3 

1.5 
3.0 
2.79 

No Data 
5.42 
1.1 
6.4 

No Data 
1.56 
1.13 
2.4 
6.91 

No Data 
4.96 
0.65 

No Data 
3.7 

No Data 
4.6 
1.88 
0.80 
0.56 
4.0 
0.85 

No Data 

No Data 
174 

No Data 
117.7 
118 
227 

No Data 
-11.0 

47 
148 

No IData 
187.5 
198 
-92.3 
215 

No Data 
210 
214 

108 

129 
231 
208. 

241 
2306 
No Data 

No Data 

No Data 

36.5 

688 
722 
257 
657 

-129 
489 
644 
-94.0 

-133 
-131 
-150 
-174 

252 
-825 
305 

-E19 
-141 
-137 
-156 

-113 
326 
215 

-130 
-113 

382 
381 

No Data 

No Data 
No Data 
No Data 
1No Data 
1No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
INo IData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No Data 
No Data 
No Data 

416 
1250 
<10.0 
208 
134 
561 

3740 
755 
248 
369 
603 
224 
121 
168 

165000 
528 
498 
698 
113 

1No IData 
312 
-25.2 
205 

1240 
-96.3 
-83.2 
119 

45.54 
15.19 

7.06 
17.65 
4.48 

46.53 
21.85 
37.81 
33.70 

No Data 
63.25 

100.25 
107.8 
107.80 

7.95 
22.04 

186.94 
11.26 

172.70 
16.80 

109.40 
19.05 

7.42 
9.38 

13.52 
12.26 

No Data 

No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 

No Data 
No Data 
No Data 

No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
1No Detect 
1No Detect 
No Detect 
No IDetect 
No Detect 
No Detect 
No Detect 
No Detect 

No Data 
No IDetect 
'No IDetect 

aA "<" ind icates t h a t  the maximum concentration was below detect ion l i m i t s  (number shown i s  detect ion l i m i t ) .  

boissolved oxygen. 
C O x i  d a t i  on potent i  a1 i n  m i  1 lli vol t s .  
~ C O I  ony formitng u n i t s  per 100 m i  11 i 1 i t e r s  . 

A "-" ind i ca tes  an 
approximate value ( the  value was outside the l i m i t s  for which the instrument was ca l i b ra ted ) .  



Table A-16 (cont inued) .  Uater Chemistry Data, Co l l ec ted  November 4 through December 9, 1992, A t  and Near t h e  MMTSa 

Surface Water 

Carbonate Seep 
IMontezuma Canyon 
Nor th Drainage 
SU92-0 1 

SU92-02 
SU92-04 
SU9 2 - 0 5 
SU92-06 
SW9 2 - 0 7 
SU92-08 
sw92-09 
su92-10 
Sorenson 
u-2 
u-2 (Dup) 
w-4 

su92-01 (Dup) 

Equipment B1 ank 
Equipment B1 ank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 

NBA-431 
NBA-441 
NBA-430 
NBA-436 
NBA-437 
NBA-438 
NBA-442 
NBA-444 
NBA-427 
NBA-445 
NBA-446 
NBA-447 
NBA-439 
NBA-426 
NBA-433 
NBA-434 
NBA-428 

NBA-411 
NBA-432 
NBA-410 
NBA- 4 14 
1NBA-418 
NBA-422 
INBA-429 
INBA-443 
INBA-476 
INBA-480 
NBA-484 
NBA-487 
NBA-496 
N BA- 500 

11/11/1992 
11/15/1992 
11/11/1992 
11/16/1992 
11/16/1992 
11/17/1992 
11/16/1992 
11/16/1992 
11/10/1992 
11/17/1992 
t l /  17/1992 
11/17/1992 
11/12/1992 
11/10/1992 
11/11/1992 
11/11/1992 
11/10/1992 

11/18/1992 
11/11/1992 
11/18/1992 
11/19/1992 
11/23/1992 
12/08/1992 
11 / 11 /1992 
11/16/1992 
11/04/1992 
11/05/1992 
11/10/1992 
11/10/1992 
11/12/1992 
11 / 16/1992 

(6.0 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 
(6.0 

(6.0 
(6.0 

(6.0 

(6.0 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

(4.0 
(4.0 
(4.0 
(4.0 
(4.0 
(4.0 
(4.0 
(4.0 
(4.0 

(4.0 
(4.0 

(4.0 

(4.0 
(4.0 

(4.0 

(4.0 

(4.0 

(4.0 
No Data 
No Data 
No Data 
No IData 
No IData 
No IData 
No IData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No Data 
No Data 
No Data 
No Data 
No Data 

iNo Data 
1No Data 
1No Data 
No Data 
No Data 
1No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No Data 
No Data 
No Data 
No Data 
No Data 

43 1 
-127 
-143 
-109 
-107 
-145 
-126 
-111 
-190 
-167 
-185 
-162 
-127 
-165 
-114 
-131 

267 

4.0 
-9.6 

No Data 
1No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No Data 

No Data k30 No Data 
No Data 340 No Data 
No Data 1170 No Data 

103 462 No Data 
114 240 No Data 
672 -36.0 No Data 

No Data 1340 No Data 
No Data 654 No Data 
No Data -70.5 No Data 
No Data . 159 No Data 
No Data 153 No Data 
No Data -85.2 No Data 

0 2850 No Data 
No Data 281 No Data 
No Data 720 No Data 

No Data No Data 690 
No Data 184 No Data 

No Detect  
No Data 

No IDetect 
No Detect  

No Data 
No Detect  
No Detect 
No Detect  

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

No Detect  
No Detect  

'No Data 

1No Data 
1No Data 
1No Data 
1No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
#No Data 
1No Data 
No Data 

-30.5 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

No Data No Detect  
No Data 1No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 

aA "<" i nd i ca tes  t h a t  t h e  maximum concentrat ion was below de tec t i on  l i m i t s  (number shown i,s detect ion l l imi l t ) .  

bDi  sso lved oxygen. 
Coxidat ion p o t e n t i a l  in m i l l  1 i v o l  t s .  
dcolony forming u n i t s  per  100 m i l l i l i t e r s .  

A "-" i n d i c a t e s  an 
approximate va lue  ( the  value was outs ide t h e  l i m i t s  f o r  which the  instrument was c a l i b r a t e d ) .  



Table A-16 (continued). Water Chemistry Oata, Collected November 4 through Oecember 9, 1992, A t  and Near the MMTSa 

Sample Ticket Sample Hg K 1 %  Mn Ho #a MH4 M i  'M% 
Location Number Date (ccg/L) (fl/L) (p!J/L) ( /a /L)  (p!I/U (Irg/L) (Isg/Ll ( p / L )  (lal/L) 

Ground Hater 

3 1SW91-14 
3 1SW91-23 
82-07 
82-308 
82-316-W 
82-36A 
82-40A 
82-42 
83-70 
83-70 (Dup) 
84-74 
84-75 
84-76 
84-77 
88-85 
92-01 
92-02 
92-03 
92-04 
92-05 
92-06 
92-07 
92-08 
92-09 
92-10 
92-11 
92-11 (Dup) 

NBA-408 
INBA-4 15 
NBA-478 
NBA-412 
NBA-494 
NBA-409 
NBA-495 
NBA-416 
NBA-406 
NBA-407 
NBA-477 
NBA-423 
NBA-413 
NBA-490 
NBA-481 
NBA-497 
NBA-421 
NBA-440 
NBA-417 
NBA-498 
NBA-419 
NBA-482 
NBA-483 
NBA-485 
NBA-405 
NBA-488 
N BA - 489 

11 /17/1992 
11 /19/1992 
11/04/1992 
11/18/1992 
11/11/1992 
11 /17/1992 
11/12/1992 
11/19/1992 
11/17/1992 
11/17/1992 
11/04/1992 
12/09/1992 
11 /18/ 1992 
11/11/1992 
11/05/1992 
11/12/1992 
12/09/ 1992 
11/12/1992 
11/19/1992 
11/12/1992 
11/23/1992 
11/05/ 11992 
11/05/1992 
11/10/1992 
11/16/1992 
1 l / l O /  1992 
11/10/1992 

(0.10 45200 
(0.10 5800 
(0.10 11400 
(0.10 40100 

(0.10 48900 
(0.10 27500 
(0.10 5240 

(0.10 -2640 

(0.10 -2400 
(0.10 -2680 
(0.10 -2220 
(0.10 -2580 
(0.10 4 7 0 0  

1.2 4 7 0 0  
(0.10 21600 
(0.10 -2300 
(0.10 -2130 
(0.10 -2840 
(0.10 -2640 

No Oata No Data 
(0.10 -2860 
(0.10 18500 
(0.10 12400 
(0.10 -2510 
(0.10 -1980 
(0.10 21200 
(0.10 22500 

54500 
135000 
46900 
35500 
51900 

108000 
32600 
37100 
10800 
10800 
11000 
7480 

-3850 
10900 
82900 
56500 
9130 

17600 
12600 

No Oata 
10400 
42800 
53 60 0 
67200 
10800 
41300 
41200 

9200 
287 

4910 
133 

9600 
3910 

375 
266 
271 
227 

78.1 

82.1 
29.8 

416 
11400 

109 
773 
35.6 

589 
No Data 

44s 
64.6 

1150 
244 
313 

1840 
1860 

490 401000 
684 660000 

63.4 176000 
229 237000 
-3.3 49800 

623 627000 
452 403000 

-3.8 50200 
-1.2 60200 
-1.0 61400 
(1.0 74200 
(1.0 98600 
-1.0 90600 
-2.7 .40400 
64.6 152000 
-1.7 44800 

-48.2 10900 
-3.0 34200 
60.6 43600 

No Data No Data 
-3.1 30500 

141 194000 
96.0 144000 
-3.2 286000 
-1.6 44900 

187 217000 
190 219000 

16200 
7662 

25 
2980 

99 
12400 
3622 

39 
223 
217 
316 
227 
139 
180 
19 

(20 
78 
00 

125 
No Data 

106 
22 
28 

130 
195 

2043 
2260 

-14.6 
(11 .o 
(11 .o 
-12.7 
(11 .o 

49.2 
(11.0 
(11.0 
(11.0 
(11 .o 
(11 .o 
(13.0 
4 1 . 0  
(11.0 
130 
4 1 . 0  
(13.0 
(11.0 
-12.8 

No Data 
(11.0 
(11 .o 
(11 .o 
(11.0 
(11.0 
(11.0 
(11.0 

-19.3 

-35.8 
-14.5 

(6.0 
-82.4 

(6.0 
-10.8 

(6.0 
(6.0 
(6.0 

-12.8 
(6.0 
(6.0 
(6.0 
(6.0 

-21.2 
(6.0 

No Data 
(6.0 
<6.0 

-53.4 
-0.3 
(6.0 

-13.9 
-17.4 

-165 

4 . 0  

aA "<" indicates that the maximum concentration was lbelow detection limits (number shown is detection limit). A "-" indicates an 
approximate value (the value was outside the limits f o r  which the instrument was calibrated). 



? 
b? 

Tablie A-16 (continued). Water Chemistry Data, Collected November 4 through December 9, 1992, A t  andllNear the  MMTSa 

Surface Water 

Carbonate Seep 
Montezuma Canyon 
North Drainage 
SW92-01 

SW92-02 
SW92-04 
SW92-05 
SW92-06 
SW92-07 
SW92-08 
SW92-09 
SW92 -1 0 
Sorenson 
w-2 
W-2 (Dup) 
w-4 

W Q C  

Equipment Blank 
Equipment Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Bliank 
T r i p  Bllank 
T r i p  Bliank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 

sw92-01 (Dup) 

NBA-431 
NBA-441 
NBA-430 
NBA-436 
NBA-437 
NBA-438 
N BA- 44 2 
NBA-444 
NBA-427 
NBA-445 
NBA-446 
NBA-447 
NBA-439 
NBA-426 
NBA-433 
NBA-434 
NBA-428 

NBA-411 
NBA-432 
NBA-410 
NBA-414 
NBA-418 
NBA-422 
NBA-429 
NBA-443 
NBA-476 
NBA-480 
NBA-484 
NBA-487 
NBA-496 
NBA-500 

11 /11/1992 
11/15/1992 
11/11/1992 
11/16/1992 
11 /16/ 1992 
11/17/1992 
11/16/1992 
11/16/1992 
11/10/1992 
11/17/1992 
11/17/ 1992 
11/17/1992 
11/12/1992 
11/10/1992 
11/11/1992 
11/11/1992 
11/10/1992 

11/18/1992 
11/11/1992 
11 / 18/ 1992 
11/19/1992 
11/23/1992 
12/08/1992 
11/11/ 1992 
11/16/1992 
11/04/1992 
11/05/1992 
11/10/1992 
11/10/1992 
11/12/1992 
11 /16/ 1992 

(0.10 
(0.10 
(0.10 
(0.10 
(0.10 
(0.10 
(0.10 
-0.20 
(0.10 
(0.10 
(0. 10 
(0.10 
(0.10 
(0.10 
(0.10 
(0.10 
(0.10 

(0.10 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
INo Data 
INo IData 
'No IData 
No Data 
No Data 

40300 
-3240 
8630 

(1700 
-2280 
(1700 

5540 
-4700 
10200 
8820 
7340 
7510 

-1820 
8200 

-4410 
-4500 
14400 

(1700 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
1No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No IData 

63800 
27800 
36800 
30700 
30900 
19100 
63100 
61700 
53200 
52200 
48800 
49300 
18500 
56600 
60700 
58800 
48400 

(95.0 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
#No Data 
1No IData 
No Data 
No Data 
No Data 
No Data 
No Data 

105 
122 

110 
24.3 

72.4 
-9.4 

785 
646 
213 
114 
181 
27.7 
60.3 

175 
742 
723 
274 

(2.0 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

118 
-5.4 
-6.5 
-2.4 
-2.4 
-2.6 

-47. I 
-25.3 

52.8 
53.2 

-36.8 
-35.8 
-2.2 
54.9 

-19.9 
-10.9 
90.9 

(1 .o 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
INo Data 
INo Data 

271000 
71100 

101000 
26300 
26400 
32400 
73700 
66000 

159000 
152000 
141000 
144000 
31000 

165000 
66900 
64700 

170000 

77 
14 

220 
34 
36 
39 
34 
53 
34 

* 33 
36 
61 
37 
31 

116 
40 
07 

4 2 . 0  
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
1No Data 

25 
3 1  

No Data 
No Data 
No IData 
No Data 
No IData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

(11 .o 
(11 .o 
(11.0 
(11.0 
-17.2 
-12.5 
(11.0 
(11.0 
(11.0 
(11.0 
(11.0 
(11.0 
(11.0 
(11.0 
(11.0 
(11.0 
(11.0 

(11 .o 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

(6.0 
(6.0 

-73.8 
(6.0 
(6.0 

-12.3 
-26.5 
-24.7 

-9.3 
(6.0 
(6.0 
(6.0 
(6.0 

-63.4 
-21.8 
-12.1 
-37.9 

(3.0 
(6.0 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

aA "<" ind icates tha t  the maximum concentrat ion was below detect ion l i m i t s  (number shown,is detection l i m i t ) .  A "-" ind icates an 
approximate value ( t h e  value was outside the l i m i t s  f o r  which the instrument was cal l ibrated). 



Table A-16 (continued). Water Chemistry Data, Collected1 November 4 through December 9, 1992. A t  and Near the MMTSa 

Sample Ticket  Sample NO3 IPb Pest ic ides pH Po-210 Ra-226 Ra-228 Rn-222 Sb 
Location Number Date (Irg/L) ( P I L I  ( p ! l / L )  (pCi/L)b' (pC i /LP  (pCi/LP (pCi/LP 

Ground Water 

31SW91-14 
31SW91-23 
82-07 
82-308 
82-31B-W 
82-36A 
82-40A 
82-42 
83-70 
83-70 (DuP) 
84-74 
84-75 
84-76 
84-77 
88-85 
92-01 
92-02 
92-03 
92-04 
92-05 
92-06 
92-07 
92-06 
92-09 
92-10 
92-11 
92-12 (Dup) 

NBA-408 
NBA-415 
NBA-478 
NBA-412 
NBA-494 
NBA-409 
NBA-495 
NBA-416 
NBA-406 
NBA-407 
NBA-477 
NBA-423 
NBA-413 
NBA-490 
NBA-481 
NBA-497 
NBA-421 
NBA-440 
1NBA-417 
1NEA-498 
NBA-419 
NBA-482 
NBA-483 
NBA-485 
NBA-405 
NBA-488 
NBA-489 

11/17/1992 
11/19/1992 
11/04/1992 
11/ 18/1992 
11/11/1992 
11/17/1992 
11/12/1992 
11/ 19/1992 
11/17/1992 
11/17/1992 
11/04/1992 
12/ 09 / 1992 
11/18/1992 
11/11/1992 
11 /05/1992 
11/12/1992 
12/09/1992 
11/12/1992 
11/19/1992 
11/12/1992 
11/23/1992 
11/05/1992 
11/05/1992 
11/10/1992 
11/16/1992 
11/10/1992 
11/ 10/1992 

7080 
254000 

7000 
-41.3 
-31.9 

-19.1 
18200 

-122 
-120 

-77.9 
-38.3 
-27.6 
-65.0 
-67.2 

-31.8 
-21.0 

-364 
-84,3 

No Data 
-23.4 

5640 
779 
-36.9 
-43.6 

5950 

5610 
5650 

3.3 No Detect 
22.9 No Detect 
(1.0 No Detect 

3 . 1  No Detect 
(1.0 No Detect 

4.6 No Detect 
(1.0 No Detect 

3.9 No Detect 
-2.4 No Data 
-2.2 No Data 
(1.0 No Data 
21.7 No Detect 
-2.1 No Detect 
(1.0 No Detect 
89.1 No Detect 
(1.0 No Detect 
-2.2 No Detect 
-1.2 No Detect 
12.1 No Detect 

iNo Data No Detect 
-2.4 No Detect 
(1.0 No Detect 
(1.0 No Detect 
(1.0 No Detect 
-1.6 No IData 
(1.0 No Detect 
(1.0 No Detect 

6.65 
6.79 
6.83 
7.00 
6.48 
6.65 
7.24 
6.75 
7.40 

No Data 
7.62 
7.02 
7.99 
7.19 
6.74 
6.48 
6.77 
6.84 
7.43 
6.59 

1No Data 
6.73 
6.82 
7.05 
7.23 
6.86 

No Data 

(0.3 
(0.4 

6.9 
(0.3 
(0.5 

2.6 
1.1 

(0.3 
(0.3 
(0.3 
(0.5 
(0.3 
(0.3 
(0.5 
(0.5 
(0.5 
(0.4 
(0.7 
(0.3 

No Data 
(0.3 
(0.5 
(0.5 
(0.5 
(0.3 
(0.5 
(0.5 

0.2 
0.2 
0.1 
0.3 

(0.1 
10.4 
7.0 
2.9 
1.2 
1.1 
1.1 
0.8 
0.2 
0.6 

(0.1 
0.1 
0.5 
0.4 
0.6 

0.5 
0 .1  
0.1 
0.1 
1.0 
0.1 

(0.1 

No Data 

'1259 
99 

532 
4030 
1150 
5670 

10560 
973 
317 
332 

87 
146 
147 

76 
730 
595 

82 
267 

94 
2 03 
47 

1050 
720 
196 
147 
856 
926 

(1.0 
(1.0 
-1.4 
(1 .o 
(1.0 
-1.4 
(1.0 
(1.0 
(1.0 
(1 .o 
(1.0 
(1.0 
(1.0 
-1.0 
-1.9 
(1.0 
-5.0 
-1.9 

-10.9 
No Data 

-1.6 
(1.0 
-1.4 
-1.2 
-1.2 
(1.0 
-1.6 

aA "<" ind icates tha t  the maximum concentration was below detect ion l imi i ts  (number shown i s  detection l i m i t ) .  

bThe values l i s t e d  mult ipl ied by 10-9 w i l l  r e s u l t  i n  pCi/mL. 

A 'I-" ind icates an 
approximate value ( the  value was outside the l i m i t s  f o r  which the instrument was ca l ibrated) .  



Table A-16 (continued). Uater Chemistry Data, Collected November 4 through December 9, 1992, A t  and Near the M T S a  

Surface Uater 

Carbonate Seep 
HontezuM Canyon 
North Drainage 
sU92-01 
SU92-01 (Dup) 
SU92-02 
SU92 - 04 
SU92-05 
SU92-06 
SU92-07 
SW92-08 
SW92-09 
SU92-10 
Sorenson 
u- 2 
U-2 (Dup) 
U-4 

Equipment Blank 
Equipment Blank 
Trip Blank 
Trip IBlank 
Trip ,Blank 
Trip Blank 
Trip Blank 
Trip Blank 
Trip Blank 
Trip Blank 
Trip Blank 
Trip Blank 
Trip Blank 
Triip Blank 

NBA - 43 1 
NBA-441 
NBA-430 
NBA-436 
NBA-437 
NBA-438 
NBA-442 
NBA-444 
INBA-427 
NBA-445 
NBA-446 
NBA-447 
NBA-439 
NBA-426 
NBA-433 
NBA-434 
#EA-428 

NBA-4111 
NBA - 432 
NBA-410 
NBA-414 
NBA-418 
NBA-422 
N BA - 429 
NBA-443 
NBA-476 
NBA-480 
NBA-484 
NBA-487 
NBA-496 
NBA-500 

11 /11/1992 
11/15/1992 
11/11/1992 
11/16/1992 
11/16/1992 
11/17/1992 
11 /16/1992 
11/16/1992 
11 /10/1992 
111 / 17/1992 
1 1 / 17/1992 
11/17/1992 
11 /12/1992 
1 11/10/1992 
11/11 /1992 
11/11/1992 
1 1 / 1 0/1992 

11/18/1992 
11 /11/1992 
1 1 / 18/1992 
111 /19/1992 
1 1 /23/1992 
12/08/1992 
11/11/1992 
11/16/1992 
11/04/1992 
1 1 /05/1992 
11/80/1992 
11/10/1992 
1 1 /12/1992 
1 1 /I 6/1992 

-34.7 
-49.5 

-81.3 
-55.2 
-54 -3 
814 
462 
-82.8 

1720 
-49.2 

-105 
-42.7 

-128 
-558 
578 

3100 

91 20 

-8.0 
-50.3 

No Data 
No Data 
INO Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
INO Data 
No Data 

4 . D  No Detect 
3.6 No Data 

-1.3 No Detect 
-2.3 No Detect 
4.0 No Data 

-2.5 No Detect 
4.6 No Detect 
5.1 No Detect 

4 . 0  No Data 
-2.2 No Data 
-1.3 No Data 
4.5 No Data 
3.6 No Data 

4 .0  No Data 
ell.0 No Detect 
3.3 No Detect 

4.0 No Data 

4.4 No Detect 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data IN0 Data 

8.00 
8.35 
7.74 
7.708 

No Data 
7.80 
7.75 
7.85 
7.77 
8.31 
8.15 
7.68 
7.88 
7.82 
7.71 

No Data 
6.85 

No Data 
NO Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

<0.5 4.4 
<0.3 <O.l 
<0.6 2.6 
c0.3 0.1 
~ 0 . 3  so.1 
~ 0 . 3  0.1 
~0 .3  0.7 
c0.3 0.5 
*0.6 0.4 
<0.3 0.8 
~ 0 . 3  0.5 
<D.3 0.2 

1No Data eo.1 
e0.6 0.6 
~ 0 . 5  0.7 
<0.5 0.8 
<0.5 0.8 

*0.3 
q0.5 

No Data 
No Data 
No Data 
No IData 
No Data 
No Data 
NO Data 
No Data 
No Data 
No Data 
No Data 
No Data 

eo.1 
0.0 

No Data 
No Data 
No Data 
No IData 
No Data 
No Data 
NO Data 
No Data 
No IData 
No Data 
No Data 
NO Data 

4 
4 

No Data 
No Data 
No Data 
INO Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

3303 
55 

436 
*36 
<36 
61 

621 
1 87 
63 

485 
1 65 
159 
4 0  
171 
589 
61 0 
334 

4 3  
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
INO Data 
No Data 
No Data 
No IData 
No Data 
No Data 
No Data 

-1.2 
-1.1 
-1.11 
4 .o 
<1 .o 
4 .0  
4 . 0  
-1.7 
4 .o 
4.0 
4 .o 
4 .o 
-1.4 
4 . 0  
4 .O 
e l  .o 
4 .o 

4 .o 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
Wo Data 
No Data 
No Data 
Mo Data 
Wo Data 
No Data 
No Data 

aA 18ct8 indicates that the maximum concentration was belov detection l im i t s  (number shorn i s  detection l i m i t ) .  A 81-t8 indicates an 

h h e  values l i s t e d  mul t ip l ied  by 10-9 will resul t  in pCi/mL. 
approximate value (the value was outside the l im i t s  fo r  ulrich the instrument was calibrated). 



Table A-16 (continued). Water Chemistry Data, Collected November 4 through December 9, 1992, At and Near the MMTSa 

Ticket S-le Se Semivolatiles So4 Sr Total col i form ;cDs Temperature Th-230 
Mrmber Date W9/L) <y9/L) < y g / ~ )  w ~ / L )  <CWIOW+ OWL) <desree~ C) ( w i d  samale 

Location 

G r d  Uater 

31SuO1- 14 
3 1SW 1-23 
82-07 
82-308 
82-31 B-U 
82-36A 
82-40A 
82-42 
83 - 70 
83-70 (Ow) 
84-74 
84-75 
84-76 
84-77 
88-85 
92-01 
92-02 
92-03 
92-04 
92-05 
92- 06 
92-07 
92-08 
92- 09 
92-10 
92-11 
92-11 (Dup) 

NBA-408 
NBA-415 
NBA-478 
NBA-412 
NBA-494 
NBA-409 
NBA-495 
NBA-4 16 
NBA-406 
NBA - 407 
NBA-477 
NBA-423 
NBA - 4 13 
NBA-490 
NBA-4811 
NBA-497 
NBA-421 
NBA-640 
NBA-4 17 
NBA - 498 
NBA -4 19 
NBA-482 
NBA-483 
NBA-485 
NBA-405 
NBA-488 
NBA-489 

111/17/1992 
11/19/1992 
11/04/1992 
111/ 18/ 1992 
11/ 11/1992 
111/ 17/ 1992 
11/12/1992 
11/19/1992 
11/17/1992 
11/17/1992 
11/04/1992 
12/09/1992 
11/18/1992 
11/11/1992 
11/05/1992 
11/12/1992 
12/09/1992 
11/12/1992 
11/19/1992 
11/12/1992 
11/23/1992 
11/05/1992 
11/05/1992 
11/10/1992 
111 /16/1992 
11/10/1992 
11/10/1992 

9.5 
4-11 
18.0 
14.7 
4.0 
6.4 
4.0 
-2.6 
c2.0 
e2.0 
4.0 
<2 .IO 
e2.0 
e3.0 
24.7 
e3.0 
e2.0 
e3.0 
-3.0 

No Data 
-2.3 
18.8 
10.0 
e3.0 
e2.0 
12.0 
12.5 

See Table 1030000 
See Table 2090000 
No Detect 703000 
See Table 613000 
See Table 688000 
See Table 1700000 
See Table 997000 
See Table 522000 

No Data 98000 
No Data 96800 
No Data 101000 

See Table 88000 
No Detect 55200 
See Table 97300 
See Table 554000 
See Table 940000 
See Table 72400 
See Table 186000 
See Table 137000 

See Table 90100 
See Table 620000 
See Table 694000 
No Detect 990000 

No Data 106000 
See Table 643000 
See Table 647000 

No Data No Data 

1910 
4140 
2680 
1350 
2880 
3800 
3550 
1990 
1460 
1480 
1370 
721 
332 

1550 
3590 
3520 

7 l O  
1030 
1790 
No Data 
1430 
2070 
2660 
1930 
1330. 
1960 
1970 

No Data 
NO IData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
NO Data 
No Data 
No Data 
No Data 
No Data 

2140 
3960 
1520 
1520 
1420 
3700 
2160 
1060 
360 
440 
520 
488 
360 
360 

1420 
1780 
288 
600 
440 

No Data 
420 

1520 
1620 
2140 
400 

1500 
1500 

16.6 ' 

10.4 
11.4 
10.2 
10.0 
10.6 
10.8 
9.5 

10.4 
No Data 

10.3 
10.4 
10.5 
9.7 

11.0 
9.9 

11.4 
10.7 
10.2 
9.3 
9.5 

11.4 
11.8 
11 -3 
9.9 

11.6 
No Data 

e0.6 
e0.5 
e0.3 
c0.3 
e0.3 
e0.6 
1 .o 

e0.3 
~ 0 . 3  
e0.3 
~ 0 . 3  
e0.3 
0.61 
0.76 

e0.3 
0.31 

e0.3 
0.3 
0.54 

No Data 
<0.3 
e0.3 
0.71 
0.34 
0.38 
0.91 
0.92 

aA 11<11 indicates that the m a x i m  concentration was below detection l im i t s  (nunber shown i s  detection l i m i t ) .  

bcotony forming un i ts  per 100 m i l l i l i t e r s .  
C lo ta t  dissolved solids. 
dThe values l i s t e d  mul t ip l ied  by 

A indicates an 
approximate value ( the value was outside the l im i t s  for which the instrunent was calibrated); '@See Tablleol indicates that the reader 
should refer t o  Table A-17 i n  th i s  report for  a l i s t  o f  detected constituents. 

w i l l  resul t  i n  pCi/mL. 



Table A-16 (continued). Water Chemistry Data, Collected November 4 through December 9, 1992, A t  and Near the  MMTSa 

P c 
0 

-1 e 
Location 

Ticket 
Wmber 

S-1 e 
Date 

Surface Water 

Carbonate Seep 
IMontezuma Canyon 
North Drainage 
sw92-01 
SW92-01 (Oup) 
sw92-02 
SW92 - 04 
SW92-05 
SW92-06 
SW92-07 
sw92-08 
sw92-09 
sw92-10 
Sorenson 
W-2 
W-2 (Dup) 
w-4 

Equipment B1 ank 
Equipment Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 

NBA-431 
NBA-441 
NBA-430 
NBA-436 
NBA-437 
NBA-438 
NBA-442 
NBA-444 
NBA-427 
NBA-445 
NBA-446 
NBA-447 
NBA-439 
NBA-426 
NBA-433 
NBA-434 
NBA-428 

NBA-411 
NBA-432 
NBA-410 
NBA-414 
NBA-418 
NBA-422 
NBA-429 
NBA-443 
N BA-4 7 6 
NBA-480 
NBA-484 
NBA-487 
NBA-496 
NBA-SO0 

11/11/1992 
11/15/1992 
11/11/1992 
11/16/1992 
11/16/1992 
11/17/1992 
11/16/1992 
11/16/1992 
11/10/1992 
11/17/1992 
11/17/1992 
11/17/1992 
11/12/1992 
11/10/1992 
h1/11/1992 
11/11/1992 
11/10/1992 

11/18/1992 
11/11/ 1992 
11/18/1992 
11/19/1992 
11/23/1992 
12/06/1992 
11/11/1992 
11/16/1992 
11/04/1992 
11 /OS/ 1992 
11 / l o /  1992 
11 / l o /  1992 
11/12/1992 
11/16/1992 

26.0 
-2.4 

7.6 
(2.0 
( 2 . 0  
(2.0 
11.5 
6.1 
8.7 

-3.1 
(2.2 
-2.7 
(3.0 
-4.5 
-5.2 
-3.4 
17.5 

(2.0 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

No Detect 
No Data 

See Table 
See Table 

No Data 
See Table 
See Table 
See Table 

No Oata 
No Data 
No Data 
No Data 
No Data 
No IData 

See Table 
See Tablle 

No Data 

See Table 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

1010000 1780 
238000 1500 
301000 2010 
848000 2910 
836000 2960 
175000 990 
928000 2990 
913000 2920 
666000 2550 
661000 2390 
588000 2180 
602000 2190 
173000 886 
696000 2520 
898000 2860 
909000 2760 
724000 2560 

(85.0 (1.0 
(170 No Data 

No Data No Data 
No Data No Data 
No IData No Data 
No Data No Data 
No IData No Data 
No Data No Data 
INo Data No Data 
INO Data No Data 
INO Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 

No Data 
1No Data 
#No Data 

336 
276 
696 

1No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

0 
No Data 
No Data 
No Data 
No Data 

No IData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Oata 
No Data 
No Data 
No Data 

1820 
680 
1080 
1400 
1540 
520 

1860 
1760 
1620 . 
1480 
1300 
1320 
517 

1580 
1760 
1760 
1520 

220 
No Data 
No Data 
No Data 
1No Data 
No Data 
1No Data 
1No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

6.2 
3.3 
9.0 
5.2 

7.3 
4.7 
7.4 
3.0 
7.2 
2.7 
3.4 
0.4 
3.5 
4.51 

7.7 

No Data 

No Data 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
1No Data 
INO Data 
1No Data 

0.81 
0.13 
0.54 
0.20 
0.23 

(0.3 
(0.11 
(0.11 

0.57 
(0.3 
(0.3 
(0.3 
0 .IO9 
0.46 
0.60 
0.80 
0.58 

(0.3 
(0.06 
(0.3 
0.09 

(0.07 
(0.3 
(0.07 
(0.07 
(0.3 
(0.3 
(0.3 
(0.3 
(0.04 
(0.3 
(0.3 
(0.3 
( 0 . 3  

( 0 . 3  0.34 
0.49 (0.3 

No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
1No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 

aA "<" ind icates t h a t  the maximum concentration was below detect ion l i m i t s  (number shown i s  detect ion l i m i t ) .  

bcol ony forming u n i t s  per 100 m i  11 i 1 i ters .  
CTotal di ssol ved sol i ds. 
dBhe values l i s t e d  m u l t i p l i e d  by 10-9 w i l l  r e s u l t  i n  ylci/mL. 

A "-" ind icates an 
approximate value ( the value was outside the  l i m i t s  f o r  which the  instrument was ca l ibrated) ;  "See Table" ind icates t h a t  the reader 
should r e f e r  t o  Table A-17 i n  t h i s  repor t  f o r  a l i s t  o f  detected const i tuents .  



Table A-16 (continued). Water Chemistry Data, Collected1 November 4 through December 9, 1992, A t  and Near the  MMTSa 

Sample Ticket Sample Th-232 T1 TSSC U U-234 U-238 V Vol a t i  1 e Zn 
Locat i on number Date (pCi /LP (W/LI (mg/~)  (w/L) (Wi/L)b (pCi/LIb (~I/LI C~I/LI C~J/LI 

Cmnd Water 

3 1 SW9 1- 14 
31 SU9 1-23 
82-07 
82-306 
82-316-W 
82-36A 
82-40A 
82-42 
83-70 
83-70 (Dup) 
84-74 
84-75 
84-76 
84-77 
88-85 
92-01 
92-02 
92-03 
92-04 
92-05 
92-06 
92-07 
92-08 
92-09 
92-10 
92-11 
92-11 (Dup) 

NBA-408 
NBA-415 
NBA-478 
NBA-412 
NBA-494 
NBA - 4 09 
NBA-495 
NBA-416 
NBA-406 
NBA-407 
NBA-477 
NBA-423 
NBA-413 
NBA-490 
NBA-481 
NBA-497 
NBA-421 
NBA-440 
NBA-417 
NBA-498 
NBA-419 
NBA-482 
NBA-483 
NBA-485 
NBA-405 
NBA-488 
NBA-489 

11 / 17/1992 
11/19/1992 
11/04/1992 
11/18/1992 
11/11/1992 
11/17/1992 
11/12/1992 
11/19/1992 
11/17/1992 
11/17/1992 
11/04/1992 
12/09/1992 
11/18/1992 
11 / I  1 /1992 
11/05/1992 
11/12/1992 
12/09/1992 
11 /12/1992 
11/19/1992 
11/12/1992 
11/23/1992 
11/05/1992 
11/05/1992 
11/10/1992 
11/16/1992 
11/10/1992 
11/10/1992 

(0.4 
(0.3 
(0.3 
(0.3 
(0.3 
(0.4 
(0.3 
(0.3 
(0.3 
(0.3 
(0.3 
(0.3 

(0.3 
(0.3 
(0.3 
(0.3 
(0.3 
(0.3 

No Data 
(0.3 
(0.3 
c0.3 
(0.3 

(0.3 
(0.3 

0.60 

0.18 

(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
-1.1 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.d 
(1.0 
-1.8 
(1.0 
(1.0 
(1.0 
(1.0 

No Data 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 

No Data 
No Data 
No Data 
No Data 
No Data 
INo Data 
No Data 
INo Data 
INO Data 
No iData 
No iData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
INo Data 
1No Data 
No Data 
No Data 
No IData 
INo IData 
No Data 
No Data 
No Data 

2530 
1'210 
535 
746 

2940 
4440 

21.7 

53.4 
<1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 

5.8 
-2.6 
-4.8 
-2.8 

No Data 
(1.0 

413 

717 
578 
395 

820 
819 

(1 .o 

852.09 
385.22 
150.50 
250.45 

17.84 
861.05 

1438.43 
19.10 
0.84 
0.78 
0.63 
0.85 
1.12 

21.35 
113.42 

0.37 
11.55 

1.07 
11.09 

No Data 
1.80 

258.85 
210.73 
146.76 

1.88 
304.22 
311.31 

880.90 
382.20 
151.26 
253.46 

16.58 
863.06 

1427.34 
17.28 
0.40 
0.19 
0.08 
0.32 
0.86 

. 22.08 
115.19 

0.38 
0.83 
1.15 
1.26 

No Data 
0.17 

241.92 
211.40 
143.43 

0.13 
316.62 
317.43 

992 
(7.0 
75.5 

(7.0 
2920 

482 
215 
154 
(7.0 
(7.0 
(7.0 
(9.0 
(7.0 
(7.0 

(7.0 
(9.0 
(7.0 
(7.0 

No Data 
<7.0 

(7.0 
(7.0 
(7.0 

2890 

452 

875 
885 

No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 

No Data 
No Data 
1No Data 

No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
See Table 
No Detect 
No Detect 
No Detect 

No Data 
No Detect 
No Detect 

-12.9 
24.2 

-10.0 
-9.9 

-14.9 
67.8 
23.9 
21.2 

-11.3 
-19.5 

(6.0 
-7.0 

-11.7 
-16.0 
500 
(6.0 
-9.9 
40.5 
20.0 

No Data 
-18.4 
-15.4 

-8.7 
-6.3 
-9.2 

-12.2 
-12.0 

aA "<" ind icates t h a t  the maximum concentration was below detect ion l i m i t s  (number shown i s  detection l i m i t ) .  A "-" ind icates an 
approximate value ( the val'ue was outside the l i m i t s  f o r  which the instrument was ca l ibrated) ;  "See Table" ind icates t h a t  t he  reader 
should r e f e r  t o  Table A-17 i n  t h i s  repor t  f o r  a l i s t  o f  detected consti tuents. 

bThe values l i s t e d  mult ipl ied1 by 10-9 w i l l  resullt i n  pCi/mL. 
CTotal suspended sollids. 



Table A-16 (continued). Water Chemistry Data, Colllected November 4 through December 9, 1992, A t  and INear the  MMTSa 

Surface Mater 

Carbonate Seep 
Montezuma Canyon 
North Drainage 
SW92-01 
SW92-01 (DuP) 
SW92-02 
SW92-04 
SW92-05 
SW92-06 
SW92-07 
sw92-08 
SW92-09 
SW92-10 
Sorenson 
w-2 
W-2 (Dup) 
w-4 

QA/W 

Equipment 01 ank 
Equipment 01 ank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Bllank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 

INBA-431 
NBA-441 
INBA-430 
NBA-436 
NBA-437 
NBA-438 
NBA-442 
NBA-444 
NBA-427 
NBA-445 
NBA-446 
NBA-447 
NBA-439 
NBA-426 
NBA-433 
NBA-434 
NBA-428 

NBA-411 
NBA-432 
NBA-410 
NBA-414 
NBA-418 
NBA-422 
NBA-429 
NBA-443 
NBA-476 
NBA-480 
NBA-484 
NBA-487 
NBA-496 
NBA-500 

11/11/1992 
11/15/ 1992 
11/11/1992 
11/16/1992 
11/16/1992 
11 / 17/ 1992 
11/16/1992 
11/16/1992 
11/ 1 O/ 1992 
11/17/1992 
11/17/1992 
11/17/1992 
11/12/1992 
11/10/1992 
11/11/1992 
11/11/1992 
11/10/1992 

11/18/1992 
11/11/1992 
11/18/1992 
11/19/1992 
11/23/1992 
12/08/1992 
11/11/1992 
11/16/1992 
11/04/1992 
11/05/ 1992 
11/10/1992 
11/10/1992 
11/12/1992 
11/16/1992 

(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
c1.0 
(1.0 

(1.0 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

No Data 
No Data 
,No Data 

2.8 
2.9 
2.4 

INO Data 
iNo Data 
No Data 
INO Data 
INo Data 
INo Data 

INo Data 
No Data 
INo Data 
INo Data 

6.4 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No Data 
No IData 
No IData 

No Data 
No Data 
No Data 

83 
62 
(5 

No Data 
INO Data 
No Data 
No Data 
No Data 
No Data 

121 
No Data 
No Data 
No Data 
No Data 

No IData 
No Data 
No IData 
No IData 
No Data 
INo IData 
No Data 
No Data 
INo Data 
INo Data 
No Data 
INo Data 
No Data 
No Data 

2490 

100 
20.0 

-3.6 
-3.5 
-4.8 

167 
163 
43 6 
411 
3 09 
305 

456 
159 
164 
508 

INO Data 

(1.0 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No Data 
No IData 
No Data 
No IData 
No IData 
No IData 
INo Data 

815.38 
7.42 

39.01 
3.04 
3.21 
3.42 

58.13 
55.34 

132.82 
145.02 
118.46 
111.35 

2.78 
176.51 
59.89 
80.98 

147.52 

0.12 
3.03 

No Data 
No Data 
No Data 
iNo Data 
iNo Data 
INo Data 
No Data 
1No Data 
INo Data 
INo Data 
1No Data 
No Data 

823.12 
6.74 

32.05 
1.23 
1.58 

57.56 
57.21 

148.05 
143.77 
119.95 
109.06 

1.40 

59.22 

160.09 

2.07 

174.24 

78.19 

0.04 
3.10 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

4090 No Detect 
0 . 0  No Data 

-28.7 No Detect 
<7.0 No Detect 
(7.0 No Data 
(7.0 No Detect 

777 No Detect 
446 No Detect 
-9.1 No Data 

-11.7 No Data 
-7.2 No Data 
-8.5 No Data 
-7.1 No Data 

-13.0 No Data 
318 No Detect 
314 No Detect 

No Data 280 

(7.0 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

See Table 
No Data 

No Detect 
No Detect 
INO Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 
No Detect 

-10.2 

-19.0 
-9.4 

-13.2 
(6.0 
-9.9 

-14.5 
-8.9 

-16.0 
-6.4 

-19.7 
44.2 
34.0 
30.3 
-8.3 

86.7 

57.8 

-10.1 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

aA V' ind icates tha t  the maximum concentration was below detect ion l l im i t s  (number shown, i s  detect ion l i m i t ) .  

bTotal organic carbon. 
CTotal suspended sol ids.  
dThe values l i s t e d ' m u l t i p l i e d  by 10-9 w i l l  r e s u l t  i t n  pCi/mL. 

an approximate val'ue ( the value was outside t h e  l i m i t s  f o r  which the instrument was ca l ibrated) ;  "See Table" ind icates 
should r e f e r  t o  Table A-17 i n  t h i s  repor t  f o r  a l i s t  o f  detected const i tuents .  

A "-@' tndicates 
t h a t  t he  reader 



Table A-17. V o l a t i i e  and Semivol lat i le Organic Const i tuents  Observed1 i n  Samples Co l l ec ted  from Ground Water A t  and Near the  MMTS, November 4 th rough 
December 9, 199Zatb 

9 
b w 

6round Water 

3 1 SU9 1 - 14 
3 1SW9 1-23 
82-07 
82-300 
82-318-W 
82-36A 
82-40A 
82-42 
83-70 
83-70 ( D u P )  
84-74 
84-75 
84-76 
84-77 
88-85 
92-01 
92-02 
92-03 
92-04 
92-05 
92-06 
92-07 
92-08 
92-09 
92-10 
92-11 
92-11 (Dup) 

NBA-408 
NBA-415 
NBA-478 
NBA-412 
NBA-494 
NBA-409 
NBA-495 
NBA-416 
NBA-406 
NBA-407 
NBA-477 
NBA-423 
NBA-413 
NBA-490 
NBA-481 
NBA-497 
NBA-421 
NBA-440 
NBA-417 
NBA-498 
NBA-419 
NBA-482 
N 8A - 4 83 
NBA-485 
NBA-405 
NBA-488 
NBA-489 

11/17/1992 
11/19/1992 
11/04/1992 
11/18/1992 
11/11/1992 
11/17/1992 
11/12/1992 
11/19/1992 
11 / 17/ 1992 
11/17/1992 
11/04/1992 
12/09/1992 
11/18/1992 
11/11/1992 
11/05/1992 
11/12/ 1992 
12/09/ 1992 
11/12/1992 
11/19/1992 
11/12/1992 
11/23/1992 
11/05/1992 
11/05/1992 
11/10/1992 
11/16/1992 
11/10/1992 
11/10/1992 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

-3 
-3 
(10 

16 
-3 
39 
-2 
-2 
Nl 

NI 
Ni 
-2 

(10 
-2 
-2 
-2 
-3 
-3 
-4 
IN 
-2 
-6 
-1 

<10 
N 
-3 
-2 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N N 
N N 
N IN 
N N 
N IN 
-3.0 -3.0 
N IN 
N N 
N IN 
N N 
N N 
N N 
N N '  
N N 
N N 
N N 
N N 
N N 
N N 
N N 
N N 

N 
N 

N 
N 
N N 
N N 
N N 
N N 

%AS Number 10544-50-0 S u l f u r ,  mol.  (S8) CAS Number 630-02-4 Octacosane 
CAS Number 67-64-1 Acetone CAS Number 11 7 -81 - 7 8 i  s ( 2-et  hyl hexyl  ) ph t  ha1 a t e  
CAS Number 2605-67-6 Ace t i c  ac id ,  ( t r ipheny lphosp)  CAS Number 67-66-3 Chloroform 
CAS Number 629-97-0 Docosane CAS Number 75-27-4 Bromodichloromethane 

bA "<" i n d i c a t e s  t h a t  t h e  maximum concent ra t ion  was below de tec t i on  l i i m i t s  (number shown i s  de tec t i on  l i m i t ) .  

CSemi vol  a t  i 1 e Compound. 
dTentat i vel  y i dent i f i ed compound. 
eTCL c o n s t i t u e n t .  
fVo1 a t  i 1 e compound. 

A "-" i n d i c a t e s  an approximate 
value ( t h e  value was ou ts ide  the  l i m i t s  f o r  which t h e  instrument was c a l i b r a t e d ) .  An "N" i nd i ca tes  t h a t  t h e  cons t i t uen t  was n o t  observed. 



9 w 
P 

Table A-17 (continued). Volat i l le and Semivolatide Organic Constituents Observed iin Samplles Collected f r o m  Ground Water A t  and Near the MMTS. 
November 4 through December 9,  1992apb 

Sample Ticket Sample 10544-50-OC~d 117-81-7C.e 2605-67-6C-d 629-97-0C.d 630-02-4C.d 67-64-1f.e 67-66-3f 75-27-4f =e 
Location Number Date (CCglL 1 ( p d L )  (@lL) (p/U (Irg/L) (W/L 1 (@l/L) (@l/Ll 

Surface Water 

Carbonate Seep 
Montezuma Canyon 
North Drainage 
sw92-01 
SW92-01 (Dup) 
sw92-02 
SW92-04 
SW92-05 
SW92-06 
SW92-07 
sw92-08 
sw92-09 
sw92- 10 
Sorenson 
w-2 
w-2 (Oup) 
w-4 

QAIW 

Equi prnent Bllank 
Equipment Bliank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r ip  Blank 
T r i p  Blank 

NBA-43 1 
NBA-44 1 
NBA-430 
NBA-436 
NBA-437 
NBA-438 
NBA-442 
NBA-444 
NBA-427 
NBA-445 
NBA-446 
NBA-447 
NBA-439 
NBA-426 
NBA-433 
NBA-434 
NBA-428 

NBA-411 
NBA-432 
NBA-410 
NBA-414 
NBA-418 
NBA-422 
NBA-429 
NBA-443 
NBA-476 
NBA-480 
NBA-484 
NBA-487 
NBA-496 
NBA-500 

11/11/1992 
11/15/1992 
11/11/1992 
11/16/1992 
11/16/1992 
11/17/1992 
11/16/1992 
11/16/1992 
11/10/1992 
11/17/1992 
11/17/1992 
11/17/1992 
11/12/1992 
1b/10/1992 
11/11/1992 
l b / l l / l 9 9 2  
11/10/1992 

11/18/1992 
11/11/1992 
11/18/1992 
11/19/ 1992 
1 1 / 2 3 / 119 92 
12/08/1992 
11 / 11/ 11992 
11/16/1992 
11/04/1992 
11/05/1992 
11/10/1992 
11/10/1992 
11/12/1992 
11/16/1992 

N 

- 58 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Nl 

N 

' N  

IN1 

IN1 
Nl 

IN 
IN 
N 
N 
N 
N 
N 
N 
N 
N 
N 

<20 
N 
-2 
-4 
N 
-3 

(10 
-3 
N 
N 
N 
N 
Nl 

IN 
-2 
-2 
IN 

-2 
8N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 

-12 
N 

-25.66 
N 

-14 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
NI 
INI 
INI 
INI 
IN 

N 
IN 
IN 
N 
N 
N 
N 
N 
N 
N 
N 
Nl 

Nl 
'N 
IN 
IN 
N .  

IN 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
IN 

~ N I  
N 
N 
N 
N 
N 

(1 
N 
<1 
(1 
N 
Cl 
(1 
<1 
N 
N 
N 
N 
N 
N 
<1 
<1 
N 

aCAS Number 10544-50-0 Sulfur, mol. (S8) CAS Number 630-02-4 Octacosane 
CAS Number 67-64-1 Acetone CAS Number 117-81-7 B i  s [ 2-ethyl hexyl )phthalate 
CAS Number 2605-67-6 Acetic acid, (tr iphenylphosp) CAS Number 67-66-3 Chloroform 
CAS Number 629-97-0 Docosane CAS Number 75-27-4 Bromodichloromethane 

bA "<" ind icates tha t  the maximum concentration was below detect ion l i m i t s  (number shown i s  detection l i m i t ) .  

CSemi vol a t  i 1 e compound. 
dTentatively i d e n t i f i e d  compound. 
eTCL const i tuent .  
fVol a t  i 1 e compound. 

A "-" ind icates an approximate 
value ( the  value was outsi,de the l i m i t s  f o r  which the instrument was ca l i b ra ted ) .  An "N" ind icates tha t  the const i tuent  was not  observed. 

m r n m m m ~ ~ m ~ m ~ ~ ~ m m m m ~ ~ ~  



Table A-17 (cont inued) .  V o l a t i l e  and Semivolat i le  Organic Const i tuents  Observed i n  Samples Coll lected from Ground Water A t  and Near t h e  MMTS, 
November 4 through December 9, 1992a~b 

Sample T icke t  Sample 78-51-3C.d 791-28-6C.d 84-74-2c.e 85-68-7Cne UNK-11 .80C*d UNK-15.1S.d UNK-16.15Cc.d UMK-27.07C*d 
Locat i on Number Date [ p / L  1 (p l /L )  (p!l/L 1 (Ipg/L 1 (Ips/L)* (Ipg/Ll (p3/L) (/N/U 

Ground Water 

31SW91-14 
31SW91-23 
82-07 
82-308 
82-31B-W 
82-36A 
82-40A 
82-42 
83-70 
83-70 ( D u ~ )  
84-74 
84-75 
84-76 
84-77 
88-85 
92-01 
92-02 
92-03 
92-04 
92-05 
92-06 
92-07 
92-08 
92-09 
92-10 
92-11 
92-11 (DuP) 

NBA-408 
NBA-415 
NBA-478 
NBA-412 
NBA-494 
NBA-409 
NBA-495 
NBA-416 
NBA-406 
NBA-407 
NBA-477 
NBA-423 
NBA-413 
NBA-490 
NBA-481 
NBA-497 
NBA-421 
NBA-440 
INBA-41 7 
INBA-498 
INBA-419 
INBA-482 
INBA-483 
NBA-485 
NBA-405 
NBA-488 
NBA-489 

11/17/1992 
11/19/1992 
11/04/1992 
11/18/1992 
11/11/1992 
11/17/1992 
11/12/1992 
11/19/1992 
11/17/1992 
11/17/1992 
11/04/1992 
12/09/1992 
11/16/1992 
11/11/1992 
11/05/1992 
11/12/1992 
12/09/1992 
11/12/1992 
11/19/1992 
11/12/1992 
11/23/1992 
11/05/1992 
11/05/1992 
11/10/1992 
11 / 16/1992 
11/10/1992 
11/10/1992 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
-6.0 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 

-11 
N 
N 
IN 
IN 
IN 
IN 
N 
N 
N 
N' 
Nl 
N 
N 
N 
N 
IN 
N 
N 
N 
N 
N 
Nl 

(10 
(10 
(10 
(10 
(10 
(10 
(10 
(10 

N 
N 
N 

(10 
(10 
(10 
(10 
(10 
(10 
-1 

(10 
N 
(10 
(10 
(10 
(10 

N 
(10 
(10 

(10 
(10 
(10 
(10 
(10 
(10 
(10 
(10 

N 
N 
N 

(10 
(10 
(10 
(10 
(10 
(10 
-3 

(10 
N 

(10 
(10 
(10 
(10 * 

IN1 
(10 
(10 

N 
N 
N 
N 
Nl 
-2.0 
N' 
Nl 
N 
N 
NI 
N 
IN 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
NI 
N 
N 
-4.0 
N 
Nl 
NI 
N 
NI 
N 
N 
N 
N 
N 
Nl 
N 
Nl 
N 
N 
N 
N 
N 
IN 
IN 
IN 

-2.0 
N 
N 
N 
N 
N 
N 
N 
N 
N' 
N 
N 
N 
N 
N 
N 
IN 
IN 
Nl 
N 
Nl 
Nl 
N 
N 
NI 
N 
N 

"AS Number 
CAS Number 
CAS Number 
CAS Number 
CAS Number 
CAS Number 
CAS Number 
CAS Number 

78-51-3 
791-28-6 
84-74-2 
85-68-7 
UNK-I  1.80 
UNK-15.15 
UNK-16.15 
UNK-27.07 

IEthanol , 2-butoxy- ,phosphate 
Phosphi ne oxide, t r i  phenyl - 
D i  -n-butyl phthalate 
Buty l  benzyl ph t  hallate 
Unknown 
Unknown 
Unknown 
Unknown 

bA V' i n d i c a t e s  t h a t  t he  maximum concentrat ion was be.Jw de tec t i on  l i m i t s  (number shown i s  de tec t i on  l i m i t ) .  

CSemi vo l  a t  i 1 e compound. 
dTentat i  ve l  y 1 dent i f i ed compound. 
eTCL c o n s t i t u e n t .  

A "-" ind ica tes  an approximate 
val'ue ( t h e  value was outs ide t h e  l i m i t s  for  which the  instrument was c a l i b r a t e d ) .  An "N" i nd i ca tes  t h a t  t h e  cons t i t uen t  was no t  observed. 



Table A-17 (continued). V o l a t i l e  and Semivolati le Organic Constituents Observed i n  Samples Colllectedl from Ground Water A t  and Near the  MMiS. 
November 4 through December 9, 1992a.b 

Surface Water 

Carbonate Seep 
Montezuma Canyon 
North Drainage 
sw92-01 
SW92-01 ( DUP) 
sw92-02 
SW92-04 
sw92-05 
SW92-06 
SW92-07 
sw92-08 
sw92-09 
SU92-10 
Sorenson 
w-2 
W-2 (DuP) 
w-4 

Equipment Blank 
Equipment Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 

NBA-431 
NBA-441 
NBA-430 
NBA-436 
NBA-437 
NBA-438 
NBA-442 
NBA-444 
NBA-427 
NBA-445 
NBA-446 
NBA-447 
NBA-439 
NBA-426 
NBA-433 
NBA-434 
NBA-428 

NBA-411 
NBA-432 
NBA-410 
NBA-414 
NBA-418 
NBA-422 
NBA-429 
NBA-443 
NBA-476 
NBA-480 
NBA-484 
NBA-487 
NBA-496 
NBA-500 

11/11/1992 
1 1/ 15/ 1992 
11/11/1992 
1 11/ 16/ 1992 
11/16/1992 
11/17/1992 
11 /16/1992 
11/16/1992 
11/10/1992 
11/17/1992 
11/17/1992 
11/17/1992 
11/12/1992 
11/10/1992 
11/11/1992 
11/11/1992 
11/10/1992 

11/18/1992 
11/11 / 1992 
11/18/1992 
11/19/1992 
11/23/1992 
12/08/1992 
11/11/1992 
11/16/1992 
11/04/1992 
11/05/1992 
11/10/1992 
11/10/1992 
11/12/1992 
11/16/1992 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N' 
N 
N 
N 
N 
N 
N 
N 

N 
1Nl 
Nl 
N 
N 
IN 
N 
N 
N 
N 
N 
N 
N 
N 

N 
Nl 
Nl 
N 
Nl 
N 
N 
IN 

'N 
N 
IN 

N 
IN 
N 
IN 
IN 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

c20 . 
N 

c20 
-1 
N 

< l o  
(10 
c10 

N 
N 
N 
N 
N 
N 

(10 
(10 

N 

(10 
N' . 
N' 
Nl 
N 
NI 
N 
IN 

N 
N '  
IN 
IN 
N 
N 

c20 
N 

c20 
(10 

N 
(10 
c10 
c10 

N 
N 
N 
N 
N 
N 

< l o  
(10 

N 

(10 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
-6.0 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Nl 

N 
N 
N 
N 
IN 
IN 
IN 

N 
N 
Nl 

Nl 
N 
N 
N 

IN 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
NI 
N 
-2.0 
N 
N 
-3.0 
-2.0 
N 
N 
N 
N 
N 
N 
N 
N' 
Nl 

N 
N 
INI 
N 
N 
N 
IN 
N 
N 
N 
N 
N 
N 
N 

WAS Number 78-51-3 Ethanol, 2-butoxy-,phosphate 
CAS Number 791-28-6 Phosphine oxide, t r i pheny l -  
CAS Number 84-74-2 O i  -n-butyl phthal a te  
CAS Number 85-68-7 Butyl benzyl phthalate 
CAS Number UNK-11.80 Unknown 
CAS Number UNK-15.15 Unknown 
CAS Number UNK-16.15 Unknown 
CAS Number UNK-27.07 Unknown 

ind icates t h a t  the maximum concentrat ion was below detect ion d im i t s  (number shown i s  detection l i m i t ) .  ' A  "-" ind icates an approximate IbA incis 

value ( the  value was outs ide the  l i m i t s  for which the instrument was ca l i b ra ted ) .  An "N" ind icates tha t  the const i tuent  was not observed. 
CSemivolati le compound. 
dTentatively i d e n t i f i e d  compound. 
eTCL const i tuent .  = m m = am = - E = m ' m  mi m II D = 



Table A-17 (cont inued) .  Vo l l a t i l e  and Semivollatille Organic Const i tuents  Observedl i n  Samples Col i lected f rom Ground Water A t  and Near t h e  MMTS, 
November 4 through December 9 ,  1992a*b 

Ground Mater 

3 1 SW9 1 - 14 
3 1SW9 1-23 
82-07 
82-308 
82-318-W 
82-36A 
82-40A 
82-42 
83-70 
83-70 (Dup) 
84-74 
84-75 
84-76 
84-77 
88-85 
92-01 
92-02 
92-03 
92-04 
92-05 
92-06 
92-07 
92-00 
92-09 
92-10 
92-11 
92-11 (DuP) 

> c 
4 

NBA-408 
NBA-415 
NBA-478 
NBA-412 
NBA-494 
NBA-409 
NBA-495 
NBA-416 
NBA-406 
NBA-407 
NBA-477 
NBA-423 
NBA-413 
NBA-490 
NBA-481 
NBA-497 
NBA-421 
NBA-440 
NBA-4 17 
NBA-498 
NBA-419 
NBA-482 
NBA-483 
NBA-485 
NBA-405 
NBA-488 
NBA-489 

11/17/1992 
11/19/1992 
1 1 /04 / 1992 
11/18/1992 
11/11/1992 
11 / 1 7  /1992 
11/12/1992 
11/19/1992 
11 / 17/1992 
11/17/1992 
11 /04/1992 
12 /09 / 1992 
11/18/1992 
11/11/1992 
11/05/1992 
11/12/1992 
12/09/1992 
11/12/1992 
11/ 19/ 1992 
11/12/1992 
1 1 / 23 / 1992 
11/05/1992 
11/05/1992 
11/10/1992 
11/16/1992 
11/10/1992 
11/10/1992 

Nl 

IN1 
IN 
N 
N 
N 
Nl 
Nl 
N 
N 
IN 
IN 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
-3 
N 
N 
N 
N 
N 
N 
N 
IN 
IN 
N 

N 
-4.0 
N 
N 
N 
N 
NI 
-4.0 
NI 
Nl 
N 
-2 
N 
N 
N 
N 
N 
N 
-3.0 
N 
N 
N 
N 
N 
N 
N 
N 

INI 
NI 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
INI 
IN 
1NI 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
IN 
INI 
IN 
N 
-6.0 
N 
N 
N 
Nl 
N 

N N 
N IN 
N IN 
N N 
N N 
Nl N 
NI N 
IN N 
IN N 
IN N 
IN N 
N N 
N N 
N N 
N N 
N N 
IN N 
N N 
N N 
IN N 
N N 
-3.0 -3.0 
N N 
N N 
N N 
N N 
N N 

aCAS Number UNK-27.16 Unknown 
CAS Number UNK-27.36 Unknown 
CAS Number UNK-27.37 Unknown 
CAS Number UNK-27.39 Unknown 
CAS INumber UNK-28.76 Unknown phthal late 
CAS INumber UNK-3.75 Unknown 
CAS INumber UNK-31.22 Unknown ph tha la te  

bA "-" i n d i c a t e s  an approximate va lue  ( t h e  va lue  was ou ts ide  t h e  l i m i t s  for  which t h e  instrument was c a l i b r a t e d ) .  

CSerni vo l  a t  11 e compound. 
d i e n t a t i  v e l y  i d e n t i f i e d  compound. 

An "N" i n d i c a t e s  t h a t  t h e  
c o n s t i t u e n t  was no t  observed. 



9 c 
00 

Table A-17  (continued). V o l a t i l e  and Semivolat i le Organic Constituents Observed i n  Samples Collected from Ground Water A t  and Near the IMMTS, 
November 4 through December 9, 1992atb 

~~ 

Surface Water 

Carbonate Seep 
Montezuma Canyon 
North Drainage 
SW92-01 
SW92-01 (DuP) 
SW92-02 
SW92-04 
SW92-05 
SW92-06 
SW92-07 
SW92-08 
SW92-09 
SW92-10 
Sorenson 
u-2 
U-2 ~(DuP) 
u-4 

pA/w 

Equipment Bllank 
Equipment Bliank 
T r i p  Blank 
T r i p  IBlank 
T r i p  IBlank 
T r i p  IBlank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 
T r i p  Blank 

NBA-431 
N BA-44 1 
NBA-430 
NBA-436 
NBA-437 
NBA-438 
NBA-442 
IN BA - 444 
IN BA - 4 2 7 
INBA-445 
NBA-446 
NBA-447 
NBA-439 
NBA-426 
NBA-433 
NBA-434 
NBA-428 

NBA-411 
NBA-432 
NBA-410 
NBA-414 
NBA-418 
NBA-422 
NBA-429 
NBA-443 
NBA-476 
N BA-480 
N BA -484 
N BA -4 8 7 
NBA-496 
NBA-500 

11/11/1992 
11/15/1992 
11/11/1992 
11/16/1992 
11/16/1992 
11/17/1992 
11/16/1992 
11/16/1992 
11/10/1992 
11/17/1992 
11/17/1992 
11/17/1992 
11/12/1992 
11/10/1992 
11/11/1992 
11/11/1992 
11/10/1992 

11/18/1992 
11/11/1992 
11/18/1992 
11/19/1992 
11/23/1992 
12/ 08/ 1992 
11/11/1992 
1 I/ 16/1992 
11/04/1992 
11/05/1992 
11/10/1992 
11/10/1992 
11/12/1992 
11/16/1992 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
-2.0 
N 
N 

N 
N 
NI 
N 
N 
N 
IN 

IN 
N 
N 
N 
Nl 

N 
Nl 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
IN 

IN 
INI 
IN 
N 
N 

N 
N 
IN1 
Nl 
Nl 
IN 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
Nl 
IN1 
1NI 
IN1 
IN 
N 
Nl 

N 
N 
N 
N 
N 

N 
N. 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
-4.0 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
IN1 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
NI 
NI 
N 
N 
N 
IN 

N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
Nl 
N 
N 
IN 
IN 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 

N .  

N 
N 
N 
IN 
N 
N' 
NI 
N 
N 
N 
N 
IN1 
IN 
N 

N 
N 
N 
N 
NI 
N 
NI 
N 
N 
N 
N 
N 
IN 
N 
N 
N 
IN 

IN 
IN 
IN 
IN 
IN 
IN 
N 
N 
N 
N 
N 
N 
N 
N 

aCAS Number UNK-27.16 Unknown 
CAS Number UNK-27.36 Unknown 
CAS Number UNK-27.37 Unknown 
CAS Number UNK-27.39 Unknown 
CAS Number UNK-28.76 Unknown phthalate 
CAS Number UNK-3.75 Unknown 
CAS Number UNK-31.22 Unknown phthalate 

bA "-" ind icates an approximate value ( the  value was outs ide the l i m i t s  f o r  which the instrument was ca l i b ra ted ) .  

CSemi vol a t  i 1 e compound. 
dTentatively i d e n t i f i e d  compound. 

An "N" ind icates tha t  the 
const i tuent  was no t  observed. 
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Table A-18. Target Compound List of Organic Constituents Included in 
Analysis of Ground' Water at the MMTS 

CAS Number Constituent Reporting Limit 
(m/U 

Volatile Organics 

7 1-55-6 
79-34-5 
79-00-5 
75-34-3 
75-35-4 
107-06-2 
78-87-5 
78-93-3 
591 -78-6 
108-10-1 
67-64-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
75- 15-0 
56-23-5 
108-90-7 
75-00-3 
67-66-3 
74-87-3 
10061-01-5 
124-48-1 
100-41-4 
75-09-2 
100-42-5 
127-18-4 
108-88-3 
156-60-5 
100611-02-6 
79-Of-6 
108-05-4 
75-01-4 
1330-20-7 

1 , 1,l-Tri chl oroethane 
1,1,2,2-Tetrachloroethane 
1 , 1 ,2-Tri chl oroethane 
1,l-Dichloroethane 
1 , 1-Di chl oroethene 
1,2-Di chl oroethane 
1 , 2-Di chl oropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chl oroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethyl lbenzene 
Methylene chloride 
Styrene 
Tetrachl oroet hene 
To1 uene 
trans-l! , 2-Di chl oroethene 
trans-l! ,3-Dichl oropropene 
Trichl oroethene 
Vinyl acetate 
Vinyl1 chloride 
Xylenes (total) 

1 
1 
1 
1 
t 
1 
1 
2 
2 
2 
2 
1 
1 
1 
2 
1 
1 
1 
2 
1 
2 
1 
1 
1 
E 
1 
1 
1 
1 
1 
1 
2 
2 
1 

A-39 



Table 18 (continued). Target Compound List o f  Organic IConstiItuents 
Included i n  Analysis o f  Ground Water a t  the 1MMTS 

CAS Number Cons t i tuent  Reporting L i m i t  
(P9IL)  

Herbicides 

93-76-5 
93-72-1 
94-75-7 
94-8 2 - 6 
75-99-0 
120-36-5 

Pest i ci des 

72-54-8 
72-55-9 
50-29-3 
309-00-2 
3 19-84-6 
5103-71-9 
12674-11-2 
11104-‘28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
319-85-7 
3 19-86-8 
60-57-1 
959-98-8 
33213-65-9 
1031-07-8 
72-20-8 
7421-93-4 
58-89-9 
5103-74-2 
76-44-8 
1024-57-3 
72-43-5 
8001 -35-2 

2,4,5-T 

2,4-’D 
2 , 4-DB 

2 4 5-TP (Si 1 vex) 

Dal apon 
D i  chl oroprop 

4,4’-DDD 
4 4’ -DDE 
4,4’ -DDT 
Aldrin 
a1 pha-BHC 
a1 pha-Chl ordane 
Arocil or-1016 
Aroc1,or- 1221 
Arocl or-1232 
Arocl or-1242 
Arocl or- 1248 
Arocl or-1254 
Arocl or-1260 
beta-BHC 
del ta-BHC 
IDieldri n 
Endosulfan I 
Endosul fan I I 
Endosul fan suillfate 
Endrin 
Endrin a1 dehyde 
gamma-BHC (Lindane) 
gamma-Chl ordane 
Heptachlor 
Heptachlior epoxide 
Methoxychlor 
Toxaphene 

0.20 
0.17 
1.2 
0.91 
5.8  
0.65 

0.10 
0.10 
0.10 
0.05 
0.05 
0.05 
0.5 
0.5 
0.5 
0.5 
0.5 
I .O 
1 .o 
0.05 
01.05 
0.10 
0.05 
0.10 
0.10 
0.10 
0.10 
0.05 
01.05 
0.05 
0.05 
0.5 
1.0 

A-40 
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Table 18 (continued). Target Compound List o f  Organic Constituents 
Included in Analysis o f  Ground Water at the MMTS 

CAS Number Constituent Reporting Limit 
b 9 / U  

Semi VOI a t i  1 e Organ! cs 

120-82- 1 
95-50-1 
541-73- 1 
106-46-7 
108-60-1 
95-95-4 
88-06-2 
120-83-2 
105-67-9 
5 1-28-5 
12 1 - 14-2 
606-20-2 
911 -58-7 
95-57-8 
9 1 - 57-6 
95-48-7 
88-74-4 
88-75-5 
9 1-94- fi 
99-09-2 

’ 534-52-1 
101-55-3 
59-50-7 
106-47-8 
7005-72-3 
106-44-5 
100-01-6 
100-02-7 
83 -3 2-9 
208-96-8 
120- 12-7 
56-55-3 
50-32-8 
205-99-2 
19 1-24-2 
207-08-9 
6 5-85- 01 
100-511-6 
111-91-1 
11 1-44-4 
117-81-7 
85-68-7 
2 18-01-9 

1 2 4-Tri chl orobenzene 
1 , 2-Dichl orobenzene 
1,3-Dichlorobenzene 
1 , 4-Dichl orobenzene 
2 2-Oxybi s (1-chl oropropane) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Di chl orophenol 
2,4-Dimethylphenol 
2,4-Dinitropheno11 
2,4-Dini trot01 uene 
2,6-Dinitrotoluene 
2-Chl oronaphthal ene 
2-Ch3 orophenol 
2-Methyl naphtha1 ene 
2-Methyl phenol 
2-Ni troan ill i ne 
2-Ni trophenol 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dini tro-2-methyl phenol 
4-Bromophenyl-phenylether 

oro-3-methyllphenol 

phenyl ether 
4-Methyl phenol 
4-Nitroaniline 
4-INi trophenol 
Acenaphthene 
Acenaphthyl ene 
Anthracene 
Benzo(a)anthracene 
Benzo (a) pyrene 
Benzo( b)fl uoranthene 
Benzo (g , h , i ) peryl ene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl a1 cohoil 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethy1)ether 
Bis(2-ethyl hexy1)phthalate 
IButyl benzyl lphtha;l ate 
C h ry s en e 

10 
10 
10 
10 
10 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
50 
10 
20 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
10 
10 
10 
110 
50 
10 
10 
10 
10 
90 
10 



Table 18 (continued).  Target  Compound List o f  Organic Cons t i tuents  
Included i n  Analysis o f  Ground Water a t  the MMTS 

CAS Number Const i tuent  Reporting L i m i t  
b g / U  

Semi vol a t i  1 e Organics 

84-74-2 
11 7-84-0 
53-70-3 
132-64-9 
84-66-2 
131-1 1-3 

206-44-0 
86-73-7 
118-74-1 
87-68-3 
77-47-4 
67-72-3 
193-39-5 
78-59-1 
621-64-7 
86-30-6 
91-20-3 
98-95-3 
87-86-5 
85-01-8 
108-95-2 
129-00-0 

Di-n-butyl phthallate 
D i  -n-octyl phthal a t e  
D i  benzo (a;h) anthracene 
D i  benzofuran 
Diethylphthal a t e  
Dimethylphthal a t e  

F1 uoranthene 
Flluorene 
Hexachl orobenzene 
Hexachlorobutadiene 
Hexachl orocycl opentadi ene 
Hexachloroethane 
Indeno ( 1,2,3-cd) pyrene 
Isophorone 
N-Nitroso-di-n-dipropylamine 
N - N i  t rosodi  phenyl amine 
Nap h t ha1 ene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 

A-42 





0.6000 

12/91 lj92 2/92 3/92 4/92 5/92 6/92 7/92 8/92 9/92 10/92 11/92 12/92 1/93 

n 
4 E 0.5000 
\ 
u 
3. 
.4 

0.4000 I 
0 

X 

d 

0.3000 

0.200c 
0 
3 

01 u 
C 

: 0.1 OO( 
P, 

O.OOO( 
% b 

1 I, I I I I 1 I I I I I 

+ measured concenlrallon expressed 81 a pcrccnl 61 DCG 
@ concenlrallon (expressed 81 percenl or DCC) Is below lnslrumenl dclecllon llmll 

Figure B-1. Uranium Concentrations in Ambient AW as a Percentage of the DCG at Station AIR-M-4 from May through 
December 1992 
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Figure 8-3. Radium-226 Concentrations in Ambient Air as a Percentage of the DCG at Station AIR-M-4 from May 
though December 1992 
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Figure B-4. PM,, Concentratibns in Ambient Air as a Percentage of the EPA Standard at Station AIR-M-4 porn My 
through December 1992 
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Figure B-5. Selenium Concentrations at W-5 (Upgradient) from October 1986 through April 1992 
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FigUte B-6. Selenium Concentrations at W-4 (Downgradient) from October 1986 through December 1991 
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Figure B- 7. Selenium Concentrations at Sorenson Site (Downgradient) fiom April 1988 through April 1992 
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Figure B-8. Selenium Concatrations at M o n t m a  Canyon (Downgradient) ftom October 1986 through April 1992 
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FigUte B-9. Gross Alpha Concentrations at W-5 (Upgradient) tom October I988 through April 1992 
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F@ B-IO. Gross Alpha Concentrations at W-4 (Downgradient) from A p d  1988 through December 1991 
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Figure B-II. Gross Alpha Concentrations at Soremon Site (Downgradient) porn April 1988 through April 1992 
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Figure B-12 Gross Alpha Concentmtions at Montezuma Canyon (Dowplgradient) porn April 1988 through April 1992 
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Figure 8-23. Arsenic Concentrations in Well 82-20 porn October 1986 through April 1992 
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Figure B-14. Molybdenum Concentrations in Well 82-20 porn October 1986 through A p d  1992 
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Figure 8-15. Uranium234 + 2.38 Concentrations in Well 82-20 @rn October I986 through April I992 
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Figure B-16. Radium-226+228 Concentrations in Well 82-20fi.om October 1986 through April 1992 
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Figure B-1% Arsenic Concentrationr in Well 82-308 from October 1986 thugh  April 1992 



m 
tL 
0 

1.5000 

1.2500 

e1 .oooo 

E^ 

bn 
E 

3 0.7500 
c: 
al a 
P 
h 
0 z 0.5000 
d 

0.2501 

O.OOO( 

A 
I \  

~ ' ~ ~ , , ( , " r r ~ " " ' " ' ~ " " 1 ' ' " " 1 " ~ " I I ~ ~ ~ ~ I ~ ~ ' ~ ' I I ' ' ' ' ' l ' ' ' '  
12/86 6/87 12/87 6/88 12/88 6/89 12/89 6/90 12/90 6/91 12/91 6/92 

Mon th/Ycar 

STA N D A iZD 

+ measured conctnlrnlion 
@ concenlralion is below inslrumenl deleclion limil 

Figure B-18. Molybdenum Concentrations in Welt 82-36A from October 1986 through April 1992 
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Figure B-19. Umnium-234 +238 Concentrations in Well 82-364 j b m  October 1986 through April 1992 
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Figure B-20. Radium-226 + 228 Concentrations in Well 82-36A from October 1986 through April 1992 
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Figure B-21. Arsenic Concentrations in Well 82-08 from October I986 through October I99I 
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Figure B-22 Molybdenum Concentrations in Well 82-08 porn Qctober 1986 through October I 9 9 1  
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Figure B-23. UraniUm-234+238 Concentrations in Well 82-08 j k m  October 1986 through October 1991 
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Figure B-24. Radium-226 -t 228 Concentrations in Well 82-08 from Qctober 1987 through October 1991 


